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From 1972 th ro u g h  1975, a  s tu d y  o f  th e  g e n e tic  b e h a v io r  o f  
r e s i s ta n c e  to  lo d g in g  in  su g a rca n e , Saccharum s p . , was conducted . In  
th e  ex p erim en t, 100 random ly chosen c lo n es  from th e  p ro g e n ie s  o f  each 
o f  8 b ip a r e n ta l  c ro s se s  a long  w ith  5 o r  6 r e p l ic a t io n s  o f  th e  p a re n ta l  
c lo n es  were grown in  1 0 -fo o t c lo n a l p l o t s .  Four c ro s se s  were h a rv e s te d  
3 tim es from 1972 to  1973, and a n o th e r  4 c ro s se s  were h a rv e s te d  in  
each y ea r from 1973 to  1975.
D ata on e re c tn e s s  were ta k en  each y e a r  by e i t h e r  o r  b o th  th e  
c o n v en tio n a l system  and a  newly d ev ised  % lo d g in g  system . The % 
lod g in g  system  was based  on a  v is u a l  e s tim a te  o f  th e  p e rc en ta g e  o f  
s t a lk s  lodged s e v e re ly  enough to  a f f e c t  h a r v e s t a b i l i t y .  A com parison 
o f  th e  2 system s c l e a r ly  dem onstra ted  th e  s u p e r io r i ty  o f  th e  % 
lod g in g  system  in  th e  a b i l i t y  to  d i f f e r e n t i a t e  c e r ta in  v a r i e t i e s  
known to  have opposing  lod g in g  h a b i t s .  F u rth erm o re , th e  new % 
lod g in g  system  reco g n ized  d if f e r e n c e s  betw een c lo n a l p lo t s  in  th e  
p e rcen tag e  o f  s e v e re ly  lodged s t a l k s  and in  deg rees o f  e re c tn e s s  
r e la te d  d i r e c t l y  to  h a r v e s t a b i l i t y .  Only % lod g in g  d a ta  were used to  
i n t e r p r e t  g e n e t ic  b e h a v io r  o f  th e  p ro g e n ie s .
O ther economic t r a i t s  f o r  which d a ta  were tak en  were s t a l k  
le n g th , s t a l k  w e ig h t, s t a l k  d ia m e te r , s t a l k  b r i t t l e n e s s ,  e s tim a te d  
f ib e r  p e rc e n t in  can e , and ju ic e  q u a l i ty .
The d a ta  c l e a r ly  in d ic a te  t h a t  c ro s se s  in v o lv in g  e r e c t  p a re n ts  
produce th e  h ig h e s t  freq u en cy  o f  e r e c t  s e g re g a te s .  T h is can be 
shown by th e  f a c t  t h a t  th e  c ro s s  CP 52-68 x L 65-69 had o v e r 10%
viii
more e r e c t  s e g re g a te s  th a n  th e  c ro s s  CP 6S-3S7 x L 6 5 -6 9 , in d ic a t in g  
th e  s u p e r io r i ty  o f  an e r e c t  p a re n t  o v e r a  m o d e ra te ly  e r e c t  p a r e n t  in  
th e  a b i l i t y  to  t r a n s m i t  genes f o r  e r e c tn e s s  to  th e  p ro g e n ie s .
Even though lo d g in g  i s  a  q u a n t i t a t i v e  c h a r a c te r  in f lu e n c e d  
s t r o n g ly  by th e  e n v iro n m en t, i t s  b e h a v io r  was n o t  t h a t  o f  a  t y p i c a l  
q u a n t i t a t i v e  t r a i t .  For one d i f f e r e n c e ,  th e  p o p u la t io n  o f  th e  
p ro g e n ie s  d e r iv e d  from  th e  8 c ro s s e s  d id  n o t f i t  a  norm al c u rv e .
In  f a c t ,  a l l  lo d g in g  c la s s e s  te n d ed  to  have s im i l a r  numbers o f  
s e g r e g a te s .
There was a  m arked ten d en cy  in  th e  p ro g e n ie s  f o r  th e  freq u en cy  
o f  c lo n e s  s u s c e p t ib le  to  lo d g in g  to  exceed  t h a t  o f  r e s i s t a n t  c lo n e s .
A lthough th e  r e s u l t s  w ere n o t s t a t i s t i c a l l y  s i g n i f i c a n t ,  th e r e  
was ev id en ce  t h a t  t r a n s g r e s s iv e  s e g r e g a t io n  o c c u rre d  s in c e  19% o f  
th e  c lo n es  in  th e  p ro g e n ie s  w ere o u ts id e  th e  ra n g e s  o f  th e  p a r e n ta l  
c lo n e s .
The av e rag e  r  v a lu e  f o r  1 group o f  4 c ro s s e s  betw een % lo d g in g  
i n  1 y e a r  and th e  mean % lo d g in g  o f  b o th  y e a rs  was a  p o s i t i v e ,  
h ig h ly  s i g n i f i c a n t  .8 4 . T h is  i s  an i n d ic a t io n  o f  h e r i t a b i l i t y  and 
s u g g e s ts  t h a t  s e l e c t i o n  o f  e r e c t  c lo n e s  from  s m a l l ,  u n r e p l ic a te d  
c lo n a l  p lo t s  in  a  s in g le  sea so n  would b e  re a so n a b ly  e f f e c t iv e .
S in ce  o n ly  20% o f  th e  c lo n e s  e r e c t  in  a  norm al lo d g in g  y e a r  
w ere a ls o  e r e c t  th e  fo llo w in g  y e a r  in  w hich  a  h u r r ic a n e  o c c u r re d , 
i t  i s  e v id e n t t h a t  s e l e c t i o n  un d er norm al lo d g in g  c o n d itio n s  would 
n o t  be e f f e c t iv e  in  id e n t i f y in g  th o s e  c lo n e s  t h a t  would rem ain  e r e c t  
a f t e r  se v e re  lo d g in g  h a s  o c c u rre d . However, t h e  d a ta  in d ic a te  t h a t  
ex tre m e ly  decum bent c lo n es  co u ld  be e f f e c t i v e l y  d is c a rd e d .
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s t a l k  b r i t t l e n e s s ,  e s tim a te d  f i b e r  p e rc e n t  i n  can e , b r i x ,  o r  s u c ro s e .
x
INTRODUCTION
S in ce  th e  ad v en t o f  th e  s o ld ie r - ty p e  m echan ical h a r v e s te r  in  
L o u is ia n a , s t a l k  e r e c tn e s s  h a s  been  o f  u tm ost im p o rtan ce  t o  th e  
su g a r  in d u s t r y .  Growers n eed  e r e c t  v a r i e t i e s  b ecau se  o f  th e  
d e tr im e n ta l  e f f e c t  t h a t  lodged  cane h a s  on j u i c e  q u a l i t y  and 
h a r v e s t a b i l i t y .
However, grow ers a ls o  i n s i s t  t h a t  v a r i e t i e s  p o s s e s s ,  a lo n g  w ith  
e r e c tn e s s ,  t h e  c a p a c i ty  to  p ro d u ce  h ig h  y ie ld s  p e r  a c r e .  A lthough 
h ig h  to n n a g e , e r e c t  v a r i e t i e s  such  a s  CP 65-357 e x i s t  to d a y , a s  th e  
in d u s t r y  s t r i v e s  tow ards h ig h e r  to n n ag e  v a r i e t i e s ,  th e  ta s k  o f  
d e v e lo p in g  v a r i e t i e s  a c c e p ta b le  in  e r e c tn e s s  w i l l  become in c r e a s in g ly  
d i f f i c u l t .
T h e re fo re , i t  was f e l t  t h a t  a  s tu d y  sh o u ld  b e  co nducted  to  
g a th e r  d a ta  t h a t  would p ro v id e  in fo rm a tio n  on th e  m anner i n  which 
e r e c tn e s s  i s  in h e r i t e d  i n  o r d e r  to  d e te rm in e  th e  e f f e c t iv e n e s s  o f  
s e l e c t in g  f o r  t h a t  t r a i t .  A lso  i t  i s  d e s i r a b le  to  i d e n t i f y  any 
a s s o c ia t io n  betw een e r e c tn e s s  and o th e r  c h a r a c te r s  which m ight h in d e r  
th e  e ase  by w hich e r e c t  v a r i e t i e s  c o u ld  be d ev e lo p ed .
In  1972 th e  w r i t e r  i n i t i a t e d  a  s tu d y  o f  th e  u n s e le c te d  p ro g e n ie s  
o f  8 b ip a r e n ta l  c ro s se s  in  o rd e r  to  e v a lu a te  th e  g e n e t ic  b e h a v io r  
o f  lo d g in g  r e s i s t a n c e  in  su g a rc a n e .
The m ain o b je c t iv e s  o f  th e  i n v e s t ig a t io n  w ere :
a .  To d ev elo p  and e v a lu a te  a  new system  f o r  c l a s s i f y in g  
c lo n a l  p lo t s  b ased  on th e  p e rc e n ta g e  o f  s t a l k s  which 
axe lodged
To d e te rm in e  th e  g e n e t i c  b e h a v io r  o f  lo d g in g  r e s i s t a n c e  
To d e te rm in e  a s s o c ia t i o n s  be tw een  s t a l k  e r e c tn e s s  and 
o t h e r  im p o r ta n t econom ic c h a r a c t e r s .
REVIEW OF LITERATURE
In  1957 Lauden (30) s t a t e d  t h a t  lo d g in g  o c cu rs  to  some e x te n t  in  
a l l  v a r i e t i e s  when y ie ld s  re a c h  30 to  35 to n s  o f  can e  p e r  a c r e .
Improved h a rv e s t in g  m ethods, he s u g g e s te d , would a llo w  s e le c t io n  o f  
v a r i e t i e s  w ith  g r e a t e r  lo d g in g  b u t h ig h e r  y ie ld s .
H icks (24) fo u n d , a f t e r  su rv e y in g  th e  L o u is ia n a  su g arcan e  grow ers 
in  1972, t h a t  th e y  c o n s id e re d  h a r v e s t a b i l i t y  th e  number one d e s i r a b le  
v a r i e t a l  c h a r a c t e r i s t i c .
Causes and P re v e n tio n  o f  Lodging 
G eerts  (20) r e p o r te d  i n  1924 t h a t  some v a r i e t i e s  a re  more p r e ­
d isp o se d  to  lo d g in g  th a n  o th e r s .  He p o s tu la te d  t h a t  a  la c k  o f  
s u f f i c i e n t  m o is tu re  e a r ly  in  th e  grow ing sea so n , accom panied by unw ise 
a p p l ic a t io n  o f  f e r t i l i z e r ,  w ere a d d i t io n a l  cau ses  o f  lo d g in g . He 
l i s t e d  as p re v e n t iv e  m easures v a r i e ty  s e l e c t i o n ,  p la n t in g  sy s te m s , 
ty in g  a d ja c e n t  rows to g e th e r  a t  t h e i r  to p s ,  s t r i p p i n g  th e  low er le a v e s  
o f f  young cane and rem oving th e  t o p s ,  b u t  s ta t e d  t h a t  th e s e  p re v e n t iv e  
m easures reduced  y i e l d s .
Ramanayya and S a ty an a ray an a  (43) i n  1937 s t a t e d  t h a t ,  u n d e r norm al 
en v iro n m en ta l c o n d i t io n s ,  lo d g in g  o f  su g a rcan e  i s  a  v a r i e t a l  t r a i t .
In  1950 B randes (8) n o te d  from a  w orldw ide s tu d y  th a t  in  th e  
te m p o ra te  zone some c lo n e s  e x h ib i te d  tem porary  a c c e le r a t i o n  o f  grow th 
d u rin g  th e  summer m onths, and th a t  t h i s  r e s u l t e d  i n  s t r u c t u r a l  
w eaknesses o f  th e  stem  c au s in g  a  ten d en c y  f o r  th o s e  c lo n e s  to  lo d g e .
He f u r th e r  s t a t e d  t h a t  in  Houma, L o u is ia n a , h y b r id  c lo n e s  w ith  
J3. robustum  genes d is p la y e d  a  p ronounced  tendency  t o  lo d g e .
In  h i s  m an u scrip t p u b lis h e d  in  1952, Van D ille w ijn  (53) w ro te  
t h a t  lodged s t a l k s  ten d  to  develop  su c k e rs . He p o s tu la te d  th a t  t h i s  
phenomenon was due to  a  w eakening o f  to p  dominance r e s u l t i n g  from 
a h o r iz o n ta l  p o s i t io n  o f  th e  s t a l k .  N oting  th a t  f i b e r  c o n te n t o f  th e  
s t a l k  d e c rea se d  and lod g in g  in c re a s e d  w ith  each s u c c e s s iv e  a p p l ic a t io n  
o f  n i t r o g e n , he assumed t h a t  low f ib e r  c o n te n t o f  th e  s t a l k  c o n tr ib u te d  
to  lo d g in g . In  a d d i t io n , he  sp e c u la te d  t h a t  lod g in g  may r e s u l t  from 
h e a v ie r  to p s  due to  excess n i t r o g e n  f e r t i l i z a t i o n .  Van D ille w ijn  f u r ­
th e r  w rote t h a t  Honig found an a s s o c ia t io n  betw een lo d g in g  and s ta r c h  
fo rm ation  in  th e  concave s id e  o f  th e  stem .
In  1955 King (28) su g g es te d  th a t  a  p o s s ib le  s o lu t io n  to  th e  
lodg ing  problem  m ight l i e  in  le n g th e n in g  th e  tim e betw een fa llo w s  
in  o rd e r t o  d e p le te  more r a p id ly  th e  a v a i l a b le  p la n t  food r e s e rv e s .  
P la n t food d e p le t io n  cou ld  be accom plished  by a d d i t io n a l  ra to o n  c ro p s . 
He b e lie v e d  an a l t e r n a t e  long  range  s o lu t io n  would be to  develop  le s s  
v ig o ro u s , h ig h e r  su cro se  v a r i e t i e s .
Rao and Rao (44) r e p o r te d  from In d ia  in  1956 on new lo d g in g  
p re v e n tio n  m easures which c o u ld  reduce  th e  c o s t  over o th e r  system s 
a lre a d y  in  p r a c t i c e .  They recommended th e  double  o p e ra tio n  o f  
tre n c h  p la n t in g  and " t r a s h  tw i s t  p ro p p in g ."  The system  c o n s is ts  o f  
tw is t in g  o ld e r  le av es  o f  a d ja c e n t  rows to g e th e r  to  bamboo s ta k e s  
p e r io d ic a l ly  d u rin g  th e  grow ing seaso n  on su g arcane  p la n te d  in  
tre n c h e s  16 in c h e s  wide and 12 in ch es  deep .
In  1960 S k in n e r (48) p re s e n te d  r e s u l t s  o f  experim en ts in  which 
he a ttem p ted  to  m easure lo d g in g  r e s i s t a n c e .  Lodging r e s i s t a n c e ,  
he concluded , i s  a t  a minimum when ro o t anchorage i s  reduced  by
w a te r  s a tu r a te d  s o i l s .  He a ls o  s t a t e d  t h a t  ra to o n  c rops have  s h a llo w e r  
r o o t  system s and a re  th e r e f o r e  more s u b je c t  t o  lo d g in g . Lodging, he 
s u g g e s te d , p ro b a b ly  i s  in f lu e n c e d  by th e  r o o ts  to  sh o o ts  r a t i o  becau se  
o f  su p p o rt r e a s o n s .
Bhoje and M athur (5 ) in  1962 recommended e a r th in g -u p  and b in d in g  
a s  lo d g in g  p re v e n tio n  m easu res . E a r th in g -u p  c o n s i s t s  o f  p la c in g  
a d d i t io n a l  s o i l  a lo n g  row s id e s  and su rro u n d in g  c lo n e s  to  p ro v id e  
b e t t e r  an ch o rag e . B ind ing  i s  v e ry  s im i l a r  to  th e  " t r a s h  t w i s t  p ro p ­
p in g "  su g g e s te d  by Rao and Rao (44) in  1956.
In  1965 Nath and M athur (40) p re s e n te d  ex p e rim en ta l d a ta  which 
showed t h a t  e a r th in g -u p  and b in d in g  p re v e n te d  lo d g in g  and th e  r e s u l t ­
in g  d e t e r i o r a t i o n  o f  j u i c e  q u a l i t y ,  w h ile  a c h ie v in g  maximum in c re a s e s  
in  y ie ld .
B u zaco tt (13) e x p re s se d  th e  o p in io n  in  1965 t h a t  in  th e  long  ru n  
l i t t l e  y i e ld  g a in ,  i f  an y , would be r e a l i z e d  by  r e p la c in g  lo d g in g  
s u s c e p t ib le  v a r i e t i e s  w ith  e r e c t  v a r i e t i e s  b ecau se  he i n s i s t e d  t h a t  
th e  lo d g in g  s u s c e p t ib le  v a r i e t i e s  lodged  b a d ly  o n ly  in  e x c e p tio n a l 
y e a r s .  E nv ironm ent, h e  c la im e d , i s  a  m ost im p o rta n t f a c t o r  in  lo d g in g  
b ecau se  o f  i t s  in c o n s is te n c y  from  p la c e  t o  p la c e  and y e a r  t o  y e a r .
In  1971 Hosur (25) d e s c r ib e d  th e  t r a s h - t w i s t i n g  m ethod o f  p ro p ­
p in g  su g a rc a n e . I t  i s  a  m ethod w hich h as  evo lved  th ro u g h o u t th e  
y e a r s  to  c u r t a i l  lo s s e s  due t o  lo d g in g . P ropp ing  c o n s i s t s  o f  f a s te n in g  
clumps o f  a d ja c e n t  rows to g e th e r  u s in g  tw in e  c o n s tr u c te d  from  o ld e r  
le a v e s .  By c o n s t r u c t in g  2 t r a s h - tw i s t e d  ro p e s  2 to  3 months a p a r t ,  
t h e  c ro p  i s  e f f e c t i v e l y  p r o te c te d .
E f f e c ts  o f  Lodging
In  1924 G e e rts  (20) r e p o r te d  th e  p u r i t y  and su c ro se  c o n te n t o f  
f a l l e n  su g a rcan e  were on th e  av erag e  5 .2 8  and 3 .2 1 , r e s p e c t iv e ly ,  
low er th a n  s ta n d in g  cane o f  th e  same v a r i e t y .  Lodged cane was a ls o  
accom panied by a  s m a l le r  a v e rag e  s t a l k  w e ig h t.
Batham and Nigam (3) o b se rv ed  in  1935 a  d i f f e r e n c e  in  th e  su c ro se  
c o n te n t o f  j u i c e  from  lo d g ed  and from s ta n d in g  cane . They showed a 
g e n e ra l  d i f f e r e n c e  o f  be tw een  1 .84  and 2 .7 7  %, th e re b y  in d ic a t in g  th e  
e x te n t  o f  d e t e r io r a t i o n  w hich ta k e s  p la c e .
S r iv a s ta v a  (50) th e  same y e a r  u s in g  a  d i f f e r e n t  v a r i e ty  found 
th e  p e rc e n t  lo s s  o f  s u c ro se  to  b e  e s s e n t i a l l y  th e  same a s  t h a t  found 
by Batham and Nigam (3 ) .
B u zaco tt (11) o b se rv ed  in  1937 th a t  s t a l k s  which w ere e i t h e r  in  
c o n ta c t  w ith  th e  ground o r  c o v e red  w ith  t r a s h  d id  n o t e x h ib i t  th e  
same d e g re e  o f  r in d  h a rd n e ss  as  e r e c t  s t a l k s .  He concluded  t h a t  
t h i s  phenomenon cou ld  a cc o u n t f o r  th e  in c re a s e d  s u s c e p t i b i l i t y  o f  
lodged  s t a l k s  to  b o r e r  damage.
Ramanayya and S a ty an a ray an a  (43) s t a t e d  th e  same y e a r  t h a t ,  once 
lo d g ed , cane  ju i c e  q u a l i t y  i s  d e p re s se d , th e  e x te n t  o f  d e p re s s io n  
depending  upon th e  p h y s io lo g ic a l  c o n d it io n  o f  th e  cane . They a ls o  
concluded  t h a t  th e  d e g e n e ra tio n  o f  ju ic e  was a  fu n c tio n  o f  tim e  and 
a  r e s u l t  o f  su c ro se  d i s i n t e g r a t i o n .
By f o r c in g  lo d g in g  w ith  e x c e s s iv e  a p p l ic a t io n s  o f  n i t r o g e n ,
Borden ( 6 ) ,  r e p o r t in g  in  1942, found a s i g n i f i c a n t  s u g a r  lo s s  o f  
a p p ro x im a te ly  25% o n ly  from s t a l k  segm ents a lr e a d y  m atu re  when 
lo d g in g  o c c u r re d . He a ls o  m easured  a d e f i n i t e l y  p o o re r  ju i c e  q u a l i t y
from  f a l l e n  c a n e , w hich r e s u l t e d  in  a  lo s s  o f  r e c o v e ra b le  s u g a r .  
M il la b le  s h o o ts  a r i s i n g  a f t e r  lo d g in g  a ls o  seem ed t o  be  a f f e c t e d .
P a r th a s a r a th y  and Rao (42) r e p o r te d  i n  1953 t h a t  an  i n c l i n a t i o n  
o f  90 d e g re e s  to  th e  v e r t i c a l  p ro d u ced  th e  maximum lo s s  o f  j u i c e  
q u a l i t y  in  lo d g ed  c a n e s . They showed a  le s s e n e d  e f f e c t  on j u i c e  
q u a l i t y  a s  th e  i n c l i n a t i o n  a n g le  d e c re a se d . A f te r  lo d g in g , re c o v e ry  
o f  su g a r  a cc u m u la tio n  f o r  th e  to p  p o r t io n  was g r e a t e r  th a n  t h a t  o f  
th e  b o ttom  p o r t i o n  o f  th e  s t a l k ;  how ever, n e i t h e r  th e  to p  n o r  bo ttom  
p o r t io n s  re c o v e re d  f u l l y .
In  1954 V aid y an a th an  (52) p re s e n te d  e x p e r im e n ta l  d a ta  show ing 
t h a t  d e t e r i o r a t i o n  in  j u i c e  b e g in s  w ith in  3 days a f t e r  lo d g in g . E re c t  
can es  o f  th e  v a r i e t i e s  t e s t e d  w eighed m ore, c o n ta in e d  more s u g a r ,  and 
im proved i n  j u i c e  q u a l i t y  a t  a  f a s t e r  r a t e  th a n  lodged  c a n e s . L osses 
in  su g a r  w ere  a l s o  n o te d  f o r  b ro k e n  c an e s .
B hoje and M athur (5 ) i n  1962 c i t e d  d a ta  showing th e  o v e r a l l  
e f f e c t s  o f  lo d g in g . T h e ir  s tu d y  in d ic a te d  t h e  fo llo w in g  e f f e c t s :
1) d e t e r i o r a t i o n  o f  j u i c e  q u a l i t y ;  2) s t a l k  w e ig h t lo s s  b e ca u se  o f  
heavy  d r a in  o f  r e s e r v e  fo o d  m a te r ia l  f o r  new bud g ro w th ; 3) d i f f i c u l t  
h a n d lin g  a t  h a r v e s t ;  4) r a p id  r a t e  o f  s p r o u t in g  o f  b u d s , p a r t i c u l a r l y  
in  th e  u p p e r  h a l f  o f  th e  s t a l k ;  5) a e r i a l  r o o t s  r e s u l t i n g  from  r o o t  
p r im o rd ia  in  c o n ta c t  w ith  m o is t s o i l ;  6) u n f i t  cane f o r  s e e d  p u rp o se s  
b ecau se  o f  s p ro u t in g  b u d s ; and  7) p e s t  damage.
A g n ih o tr i  (1) in  1965 r e p o r te d  h is  c o n c lu s io n s  on lo d g in g  
r e s u l t i n g  from  v a r io u s  f e r t i l i z e r  t r e a tm e n ts .  V a r ie t i e s  r e c e iv in g  
d o u b le  d o se s  o f  n i t r o g e n  e x h ib i te d  a l a r g e r  p e rc e n ta g e  o f  a r e a  lo d g e d , 
a  s i g n i f i c a n t  in c r e a s e  in  t h e  number o f  t i l l e r s  in  th e  lo d g ed  can es
and an in c r e a s e  i n  i n v e r t  s u g a r s .  On th e  o th e r  h an d , a p p l i c a t io n s  o f  
l a r g e  am ounts o f  p h o sp h a te  re d u c e d  th e  e x te n t  o f  lo d g in g . Lodging 
h ad  a  d e l e t e r i o u s  e f f e c t  on h e i g h t ,  g i r t h ,  w e ig h t, and  p u r i t y  w h ile  
s im u lta n e o u s ly  in c r e a s in g  th e  i n v e r t  s u g a r s .  U n lik e  P a r th a s a r a th y  
and  Rao (4 2 ) ,  A g n ih o tr i  found  no r e l a t i o n s h i p  betw een  s u c r o s e  and th e  
a n g le  o f  i n c l i n a t i o n  to  th e  v e r t i c a l .
In  1966 D avidson and I r v in e  (IS ) p r e s e n te d  d a ta  on th e  e f f e c t s  
o f  lo d g in g  r e s u l t i n g  from  a  h u r r i c a n e .  L o sses in c u r r e d  t h a t  y e a r ,  
th e y  c o n c lu d e d , w ere  p a r t l y  due t o  low s t a l k  w e ig h ts  r e s u l t i n g  from  
s e v e r e ly  re d u c ed  grow th  r a t e s  fo l lo w in g  th e  s to rm . Low s t a l k  volume 
and d e n s i ty  a c c o u n te d  f o r  th e  re d u c ed  w e ig h t.
A n a to m ica l S tu d ie s
G arb er and O lson  (19) w ro te  in  1919 t h a t  A lb re c h t i n  1908, w o rk ing  
w ith  w h e a t, r e p o r te d  some c o n s i s t e n t  a s s o c ia t i o n s  be tw een  t o t a l  a r e a  
o f  a  c ro s s  s e c t io n  o f  f i b r o v a s c u la r  b u n d le s  and th e  b re a k in g  s t r e n g th  
o f  w h ea t. G a rb e r a l s o  r e p o r te d  t h a t  M oldenhaw er, e x p e r im e n tin g  w ith  
w heat and b a r l e y ,  p r e s e n te d  d a ta  show ing t h a t  v a s c u la r  b u n d le  number 
c o u ld  b e  u sed  a s  a  c r i t e r i o n  f o r  s e l e c t i n g  lo d g in g  and n o n lo d g in g  s o r t s .
A lso in  1919, G arb er and  O lson  (19) r e p o r te d  th e  r e s u l t s  o f  a 
s tu d y  made on c o r r e l a t i o n s  betw een  lo d g in g  b e h a v io r  and a v e rag e  number 
o f  f i b r o v a s c u la r  b u n d le s  f o r  w h e a t, o a t s ,  b a r l e y ,  and w in te r  ry e .
They found  no c lo s e  r e l a t i o n  and co n c lu d ed  t h a t  no one f a c t o r  seemed 
to  be  c o r r e l a t e d  c lo s e ly  enough w ith  lo d g in g  t o  be  u se d  a s  a  s e l e c t i o n  
in d e x .
Brady (7 ) r e p o r te d  in  1934 on th e  a s s o c i a t i o n  be tw een  s t r e n g th  
o f  s tra w  and lo d g in g  r e s i s t a n c e  o f  c e r e a l s .  The d a ta  in d ic a te d  t h a t
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m o rp h o lo g ica l c h a r a c te r s  a s s o c ia t e d  w ith  s t r e n g th  o f  s t r a w —t i l l e r i n g ,  
le n g th  o f  s t r a w , le n g th s  o f  i n te m o d e s ,  d ia m e te r  o f  th e  f i f t h  i n t e r ­
no d e , th ic k n e s s  o f  culm  w a l l ,  num ber o f  v a s c u la r  b u n d le s ,  w id th  o f  
l i g n i f i e d  t i s s u e  in  a  c r o s s - s e c t i o n ,  and th ic k n e s s  o f  sc le ren ch y m a  
c e l l  w a l l s —w ere a l s o  c h a r a c t e r i s t i c s  o f  lo d g in g  r e s i s t a n t  c e r e a l  
v a r i e t i e s .  He q u a l i f i e d  h i s  c o n c lu s io n  by s t a t i n g  t h a t  s o i l  ty p e  
in f lu e n c e d  th e  a s s o c i a t i o n  betw een  s tra w  s t r e n g th  and  lo d g in g  r e s i s t ­
a n c e , and t h a t  s o i l  v a r i a t i o n  m ust be  ta k e n  i n t o  c o n s id e r a t io n  when 
s e l e c t i n g  f o r  lo d g in g  r e s i s t a n t  v a r i e t i e s .
Das (14) co n c lu d ed  from  work p r e s e n te d  in  1936 t h a t ,  i n  p l a n t s  
r e c e iv in g  heav y  a p p l i c a t i o n s  o f  n i t r o g e n ,  th e  woody s u p p o r t in g  t i s s u e  
i s  l e s s  d e v e lo p e d , i n d i c a t in g  l e s s  l i g n i f i c a t i o n  and s c le re n c h y m a tic  
t i s s u e .
In  1939 an  a n a to m ic a l s tu d y  on th e  h a rd n e s s  o f  th e  su g a rc a n e  r i n d  
was p re s e n te d  by  Khanna and P a n je  (2 7 ) .  They found  t h a t  3 m a jo r f a c to r s  
c o n t r ib u te d  in  th e  g r e a t e s t  m easure  to  r i n d  h a rd n e s s :  t h e  num ber o f
v a s c u la r  b u n d le s  p e r  u n i t  volum e o f  th e  r i n d ,  t h e  l i g n i f i c a t i o n  o f  th e  
c e l l - w a l l s  o f  th e  v a s c u la r  s h e a l t h s ,  and th e  l i g n i f i c a t i o n  o f  th e  
i n t e r - v a s c u l a r  parenchym a.
Loh and Tseng (31) in  1952 p e rfo rm ed  e x te n s iv e  a n a to m ic a l s t u d i e s  
com paring  " h a rd "  c a n e , " s o f t "  c a n e —w ith  r e s p e c t  to  r i n d  h a rd n e s s — 
and bamboo. "H ard" v a r i e t i e s  have  more sm a ll v a s c u la r  b u n d le s  p e r  
u n i t  a r e a  in  th e  p e r ip h e r y  o f  th e  in te m o d e  and more d ev e lo p ed  
sc le ren ch y m a  o f  th e  c o r te x  th a n  " s o f t "  v a r i e t i e s  o f  s u g a rc a n e ; b u t  
bamboo was c o n s id e re d  t o  have  a  d e s i r a b l e  v a s c u la r  b u n d le  d i s t r i b u t i o n  
p a t t e r n  w hich im p a r ts  i d e a l  e l a s t i c i t y  and p l a s t i c i t y .  They co n c lu d ed
t h a t  an  in c r e a s e  o f  e l a s t i c i t y ,  a t t r i b u t a b l e  t o  th e  developm ent o f  
sc le ren ch y m a  and  t h e  in c r e a s e  o f  d e n s i t y  o f  v a s c u la r  b u n d le s  i n  th e  
c o r t e x ,  may n o t  p r o p o r t i o n a l ly  in c r e a s e  p e rc e n ta g e  o f  f i b e r  in  th e  
su g a rc a n e  s t a l k .
Stem anatom y o f  Saccharum  spontaneum  L. f o r  b o th  e r e c t  and 
lo d g in g  form s was com pared b y  N egi and Khanna (41) and t h e i r  r e s u l t s  
w ere  r e p o r te d  in  1961. C ross s e c t io n s  o f  t o p ,  m id d le , and bo ttom  
in te rn o d e s  w ere u t i l i z e d .  T h e ir  s tu d y  in d i c a t e d  t h a t  e r e c t  form s o f
5.' spontaneum  e x h i b i t  a  l e s s e r  d e n s i ty  o f  v a s c u la r  b u n d le s  in  th e  
b a s a l  p e r ip h e r a l  r e g io n  o f  t h e  in te m o d e ,  l a r g e r  v a s c u la r  b u n d le s  in  
th e  c e n t r a l  r e g io n ,  b u t  h av e  an abundan t developm ent o f  l i g n i f i e d  
t i s s u e  in  th e  p e r ip h e r a l  r e g io n .  They a l s o  n o te d  t h a t  th e  lo s s  i n  
l i g n i f i c a t i o n  o f  th e  p e r ip h e r a l  b u n d le s  from  b o ttom  t o  m id d le  i n t e r -  
n od es  was g r e a t e r  i n  lo d g in g  fo rm s , w hereas th e  lo s s  o f  l i g n i f i c a t i o n  
from  m id d le  to  to p  in te m o d e s  was g r e a t e r  f o r  e r e c t  fo rm s. A lthough  
th e  v a s c u la r  b u n d le  co u n t was s i g n i f i c a n t l y  g r e a t e r  i n  th e  bo ttom  
in te m o d e s  f o r  lo d g in g  fo rm s , t h e r e  was no  s i g n i f i c a n t  d i f f e r e n c e  in  
b u n d le  co u n t b e tw een  e r e c t  and lo d g in g  fo rm s f o r  b o th  th e  m id d le  and 
to p  in te m o d e s .  They i n s i s t e d  t h a t  lo d g in g  r e s u l t e d  d i r e c t l y  from  
c lo n e s  h av in g  an  abundance o f  p a renchym atous t i s s u e  a t  th e  ex p en se  o f  
l i g n i f i e d  t i s s u e  and  s m a l le r  v a s c u la r  b u n d le s .
By means o f  h i s t o l o g i c a l  e x a m in a tio n , Tanim oto (51) i n  1957 found  
t h a t  th e  a v e ra g e  num ber o f  b u n d le s  p e r  i n t e m o d a l  c ro s s  s e c t io n  v a r ie d  
from  1092 to  1386 among 10 v a r i e t i e s .  He p o s tu la t e d  t h a t ,  p ro v id e d  
enough c o u n ts  a r e  made f o r  any  v a r i e t y ,  t h e  av e rag e  number would 
a p p e a r  to  be  th e  same f o r  th e  10 v a r i e t i e s  t e s t e d .  T h e re fo re ,  any
v a r i a t i o n  d id  n o t ap p ea r to  be v a r i e t a l .  He concluded  th a t  any v a r i a ­
t i o n  in  v a s c u la r  bun d le  c o n c e n tra tio n  p e r  u n i t  a re a  would be a  d i r e c t  
r e s u l t  o f  s t a l k  d ia m e te r .
James and Smith (26) p re s e n te d  d a ta  in  1970 on f a c to r s  a f f e c t in g  
s t r e n g th  and f l e x i b i l i t y  o f  su g arcan e  s t a l k s .  T h e ir  r e s u l t s  su g g ested  
t h a t  th e r e  i s  c o n s id e ra b le  v a r i a t i o n  in  lo c a t io n  o f  f ib r o v a s c u la r  bun­
d le s  among su g arcane  c lo n e s , b u t  t h a t  i t s  a s s o c ia t io n  w ith  s t a l k  
s t r e n g th  was n e g l ig ib le  when h o ld in g  th e  s t a l k  d ia m e te r c o n s ta n t ,  
as shown by p a r t i a l  c o r r e l a t io n  c o e f f i c i e n t s .  S tan d ard  p a r t i a l  
re g re s s io n  c o e f f i c i e n t s  showed th a t  p e rc e n t  f i b e r ,  s t a l k  d ia m e te r , 
o u te r / in n e r  bund le  num ber,* and t o t a l  bund le  number accoun ted  f o r  77 
p e rc e n t  o f  th e  v a r i a t io n  in  s t r e n g th  o f  th e  s t a l k  as opposed to  1 
p e rc e n t  o f  th e  v a r i a t i o n  in  s t a l k  f l e x i b i l i t y .
B reeding S tu d ie s  f o r  S ta lk  E rec tn e ss  
In  1935 S a r to r i s  (46) s t a t e d  t h a t  f o r  s c o r in g  s t a l k s  f o r  e r e c t ­
n e ss  he used  a  system  c o n s is t in g  o f  a  90 d eg ree  a n g le  d iv id e d  in to
eq u al p o r t io n s  o f  9 d eg rees  each . E re c t s t a l k s  w ere sco red  a t  10, 
s t a l k s  in c l in e d  a t  an an g le  o f  45 d eg rees  w ere sc o re d  a t  5 , and 
co m p le te ly  decumbent s t a l k s  w ere sco red  a t  1 , e t c .
B ell (4) ob serv ed  in  1938 th a t  e f f e c t i v e  r a t i n g  o f  s t a l k  e r e c t ­
n e ss  was n o t p o s s ib le  in  s in g le  row p l o t s ,  w hether r e p l i c a t e d  o r  n o t .
He recommended u t i l i z a t i o n  o f  m ultirow  p lo t s  f o r  a ssessm en t o f  s t a l k  
e r e c tn e s s .
*Number o f  f ib r o v a s c u la r  b u n d les  in  th e  in n e r  and o u te r  o n e -h a lf  
o f  a  35 deg ree  segm ent o f  th e  s t a l k  t r a n s v e r s e  s e c t io n .
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de S o m ay  (16) r e p o r t i n g  th e  same y e a r  from  M a u r i t iu s  on c r i t e r i a  
f o r  e v a lu a t in g  s in g l e  s t o o l s  d e r iv e d  from  s e e d l in g s ,  found  t h a t ,  
a lth o u g h  e r e c tn e s s  was c o n s id e re d  t o  be  a  d e s i r a b l e  c h a r a c t e r ,  i t s  
h e r i t a b i l i t y  seemed t o  b e  low . H ow ever, s in g le  s t o o l s  w hich w ere 
lo d g ed  b u t  w ere  n o t  d is c a r d e d  b e ca u se  th e y  p o s se s s e d  o th e r  d e s i r a b l e  
t r a i t s  p ro d u ced  c lo n e s  w hich  w ere m ore e r e c t  when s u b s e q u e n tly  p ro p a ­
g a te d .  He n o te d  t h a t  a  s i n g l e  s to o l  w i th  a  h ig h  num ber o f  t i l l e r s  o f  
a v e ra g e  le n g th  r e s i s t e d  damage from  c y c lo n e s  b e t t e r  th a n  s e e d l in g s  
w ith  few t i l l e r s  o f  above a v e rag e  le n g th .
At th e  a d v e n t o f  m e ch a n ic a l h a r v e s t e r s  i n  1942, A rceneaux (2) 
r e p o r te d  on a  m ethod f o r  c l a s s i f y i n g  v a r i e t i e s  a c c o rd in g  to  t h e i r  
lo d g in g  h a b i t s .  The m ethod c o n s is te d  o f  a  m easurem ent o f  th e  d i s ­
c re p an c y  be tw een  t o t a l  s t a l k  le n g th  and  th e  s t r a i g h t  d i s ta n c e  betw een 
th e  2 e x t r e m i t i e s .  T h e r e f o r e ,  d is c r e p a n c y  m easurem ents r e p o r te d  as  
p e r c e n t  d i f f e r e n c e s  w ere  c o n s id e re d  a s  m easurem ents o f  c ro o k e d n e ss .
King (29) o b se rv ed  e x c e s s iv e  lo d g in g  f o r  2 s u c c e s s iv e  y e a r s  and 
n o te d  in  1956 t h a t  an u r g e n t  need  e x i s t e d  f o r  lo d g in g  r e s i s t a n t  v a r i ­
e t i e s .  He e x p re s se d  a  n eed  f o r  c an es  w hich  would n o t  f a l l  m ere ly  due 
to  t h e i r  to p -h e a v in e s s  o r  r e a c t io n  t o  w a te r  s a tu r a t e d  s o i l s .
In 1956 S ingh  (47) r e p o r te d  t h e r e  was no s i g n i f i c a n t  c o r r e l a t i o n  
betw een  p e r c e n t  f i b e r  i n  th e  s t a l k  and e r e c tn e s s  o f  th e  s t a l k  in  any 
o f  7 c r o s s e s  i n v e s t i g a t e d .  He found  c o r r e l a t i o n  c o e f f i c i e n t s  ra n g in g  
from  - .0 3 1  t o  .1 0 4 .
H eb ert (21) r e p o r te d  i n  1956 on s tu d i e s  in v o lv in g  some im p o r ta n t 
agronom ic c h a r a c te r s  among th e  p ro g en y  o f  7 c ro s s e s  o f  s u g a rc a n e .
He found p o s i t i v e  s i g n i f i c a n t  c o r r e l a t io n s  f o r  s t a l k  e r e c tn e s s  f o r  a l l  
c ro s s e s  betw een s in g le  s t o o l s  and th e  p l a n t  cane c ro p  o f  c lo n e s  d e r iv e d  
from them , and betw een s in g le  s to o ls  and  th e  f i r s t  s tu b b le  c ro p  o f  
c lo n e s  d e r iv e d  from th e s e  s in g le  s t o o l s .  The r  v a lu e s  betw een s in g le  
s to o ls  and p l a n t  cane and s in g le  s to o ls  and f i r s t  s tu b b le  averaged
.33  and .3 8 ,  r e s p e c t iv e ly ,  f o r  a l l  c r o s s e s .  A lthough a l l  o f  th e  r
v a lu e s  w ere s i g n i f i c a n t ,  th e y  ten d ed  to  b e  low and, t h e r e f o r e ,  were 
c o n s id e re d  u n im p o r ta n t, in d ic a t in g  p o o r agreem ent betw een s in g le  
s to o ls  and c lo n e s  d e r iv e d  from  them . T h e re  was an av e rag e  r  v a lu e
o f  .39 f o r  a l l  c ro s s e s  betw een  c lo n es  grown as  p la n t  can e  and th e
same c lo n es  a s  f i r s t  s tu b b le .  T h is r  v a lu e ,  a l s o ,  was c o n s id e re d  low 
and in d ic a te d  an  e x tre m ely  h ig h  g en o ty p e -sea so n  i n t e r a c t i o n .  H ebert 
concluded  from  h is  d a ta  t h a t  r i g i d  s e l e c t i o n  f o r  e r e c tn e s s  e i t h e r  in  
th e  s in g le  s to o l  s ta g e  o r  among c lo n es  i n  one seaso n  w ould be  
i n e f f e c t i v e .
H eb ert (21) found no im p o r ta n t a s s o c ia t io n s  betw een s t a l k  e r e c t ­
n e s s  and s t a l k  d ia m e te r , e r e c tn e s s  and num ber o f  s t a l k s  p e r  s t o o l ,  
e re c tn e s s  and  b r i x ,  o r  e r e c tn e s s  and s u c ro s e .  A f te r  a n a ly z in g  th e  
progeny  o f  th e  c r o s s e s ,  he  found  d i f f e r e n c e s  in  r e s p e c t  to  th e  average  
e r e c tn e s s  o f  th e  progeny  and to  th e  p e rc e n ta g e  o f  th e  p ro g en y  in  th e  
v a r io u s  e r e c tn e s s  c l a s s e s .  T h e re fo re , h e  n o te d  t h a t  a t  l e a s t  one o f  
th e  p a re n ts  o f  a  c ro s s  sh o u ld  be an e r e c t  ty p e  i f  s e l e c t i o n  f o r  e r e c t ­
n e s s  i s  t o  b e  made among th e  progeny ,
S k in n e r (4 8 ) , n o tin g  th e  absence o f  any  co m p le te ly  s u c c e s s fu l  
method o f  e s t im a t in g  lo d g in g  r e s i s t a n c e ,  conducted  r e s e a r c h  in  1957 
on th e  p h y s ic a l  lo d g in g  r e s i s t a n c e  o f  su g a rc a n e . He m easured  th e
t e n s io n  r e q u i r e d  t o  p u l l  s t a l k s  from  th e  v e r t i c a l  th ro u g h  an  a n g le  o f  
16 o r  20 d e g re e s  w ith  a  s p r in g  b a la n c e  a t ta c h e d  one t h i r d  from  th e  
to p  o f  th e  m i l la b le  c a n e . The p h y s ic a l  lo d g in g  r e s i s t a n t  m easu re ­
m ents showed a  p o s i t i v e  a s s o c i a t i o n  w ith  lo d g in g . No a s s o c i a t i o n  was 
d is c o v e re d  betw een  p h y s ic a l  lo d g in g  r e s i s t a n c e  and y i e l d ,  s u g a r  
c o n te n t ,  num ber o f  s t a l k s  p e r  s t o o l ,  s t a l k  l e n g th ,  o r  s t a l k  w e ig h t .
He c o n s id e re d  th e  c h a r a c te r  t o  be  g e n e t i c a l  and t h a t  s e l e c t i o n  f o r  
i t  w ould b e  as  e f f e c t i v e  as s e l e c t i o n  f o r  y i e l d  i n  r e p l i c a t e d  t r i a l s .
H eb e rt and H enderson  (22) co n c lu d ed  in  1959, from  H e b e r t 's  
p re v io u s  s tu d y  o f  im p o r ta n t ag ronom ic c h a r a c te r s  i n  p ro g e n ie s  o f  7 
c r o s s e s ,  t h a t  s e l e c t i o n  f o r  e r e c tn e s s  in  th e  o r i g i n a l  s i n g le  s t o o l  
n u r s e r i e s  was r e l a t i v e l y  i n e f f e c t i v e ,  a lth o u g h  s e l e c t i o n  f o r  e r e c t ­
n e s s  was v ig o r o u s ly  p r a c t i c e d  p re v io u s  to  t h e s e  f i n d in g s .  They 
s u g g e s te d  more c lo n a l  p l o t s  be  e s t a b l i s h e d  y e a r ly  from  a  more l i b e r a l  
s e l e c t i o n  among s i n g l e  s t o o l s .
In  1958 Murphy e t  a l .  (38) p r e s e n te d  r e s u l t s  com paring th e  "sn ap  
t e s t "  and th e  " lo d g in g  r e s i s t a n c e  f a c t o r  m ethod" f o r  t e s t i n g  lo d g in g  
r e s i s t a n c e  in  o a t s .  The r e s u l t s  i n d ic a te d  t h a t  a  c lo s e r  a s s o c i a t i o n  
e x i s t s  be tw een  th e  " sn a p  t e s t "  m ethod and th e  p e rc e n ta g e  o f  lo d g ed  
p l a n t s .
Dunckelman (17) i n  1959 s u g g e s te d  re d u c in g  i n  th e  b re e d in g  
p rogram s r i g i d  s e l e c t i o n  p r a c t i c e s  d e s ig n e d  t o  su p p ly  th e  L o u is ia n a  
in d u s t r y  w ith  n o n lo d g in g  v a r i e t i e s .  He co n ten d ed  t h a t  i t s  rem oval 
a s  a  p rim e re q u ire m e n t w ould p ro v id e  s e l e c t i v i t y  freedom  f o r  h ig h e r  
to n n a g e  c lo n e s ,  d i s e a s e  and i n s e c t  r e s i s t a n c e ,  c o ld  t o l e r a n c e ,  lo w er 
f i b e r  c o n te n t  and h ig h e r  s u c ro s e .
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Nagi and M ishra  (39) in  1960 s a id  t h a t  f o r  S. spontaneum  c lo n e s  
th e  te n d en c y  f o r  e r e c tn e s s  o r  lo d g in g  seemed to  be in h e r e n t .
The fo llo w in g  y e a r  Loupe (32) re v e a le d  h i s  s tu d ie s  t o  d e te rm in e  
th e  e f f e c t iv e n e s s  o f  s e l e c t i n g  v a r i e t i e s  from  e i t h e r  th e  p la n t  cane 
s e e d l in g s  o r  th e  s tu b b le  cane s e e d l in g s .  C o r r e la t io n s  c a lc u la te d  f o r  
e r e c tn e s s  betw een s tu b b le  cane s e e d l in g s  and p la n t  cane c lo n e s  in d ic a te d  
a  c lo s e  a s s o c ia t i o n  betw een th e  2 c ro p s  and re c o n firm e d  th e  e f f e c t i v e ­
n e ss  o f  m aking i n i t i a l  s e le c t io n s  from th e  s tu b b le  cane o f  s e e d l in g s .
I t  was shown t h a t  i t  would be im p r a c t ic a l  to  s e l e c t  f o r  e r e c tn e s s  in  
th e  p l a n t  cane  c ro p  o f  s e e d l in g  p l o t s .  H igh ly  s i g n i f i c a n t  c o r r e la t io n s  
w ere found betw een e r e c tn e s s  and th e  fo llo w in g : number o f  s t a l k s ,
b r i x ,  d ia m e te r  o f  s t a l k ,  w eigh t o f  s t a l k ,  h e ig h t  o f  s t a l k ,  and s u c ro s e .
B r e t t  (10) r e p o r te d  in  1962 t h a t  lo d g in g  i s  th e  m ost commonly 
o c c u r r in g  agronom ic d e f e c t  f o r  w hich s e e d l in g s  a r e  d is c a rd e d  in  N a ta l .  
Roach s t a t e d  d u r in g  a  d is c u s s io n  o f  B r e t t ' s  p a p e r  t h a t  he  had  o b ta in e d  
n e g a t iv e  p h e n o ty p ic  c o r r e l a t io n s  betw een  e r e c tn e s s  and y i e l d .
In  an a r t i c l e  on s e e d lin g  d e f e c t s  i n  th e  same y e a r  B u zaco tt (12) 
w ro te  t h a t  e r e c tn e s s  i s  a  c r i t e r i o n  f o r  s e l e c t i o n  b ecau se  o f  th e  
a d v e rse  in f lu e n c e  lodged  cane h a s  on h a r v e s t in g .  He f u r t h e r  w ro te  
t h a t  s p e c ia l  r i c h - l a n d  s e le c t io n  p l o t s  a r e  u t i l i z e d  i n  th e  developm ent 
o f  e r e c t  v a r i e t i e s  f o r  c e r t a in  a r e a s .
A lthough M o r r i l l - O la v a r r ie ta  (3 7 ) ,  in  1963, found a  c o r r e l a t i o n  
o f  .64  f o r  e r e c tn e s s  betw een s in g le  s to o l  p la n te d  s e e d l in g s  and t h e i r  
r e s p e c t iv e  5 - f o o t  p la n t  cane c lo n a l  p l o t s ,  he  c o n s id e re d  i t  was n o t 
h ig h  enough to  a llo w  s e le c t io n  from  one c ro p . He concluded  t h a t  low er 
minimum s e l e c t io n  s ta n d a rd s  sh o u ld  b e  p r a c t ic e d  i n i t i a l l y  t o  a llow
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in c lu s io n  o f  more g e n e t i c a l ly  v a r ia b le  ty p e s .
In  1965 B uzaco tt (13) r e p o r te d  th e r e  seemed t o  be a  la ck  o f  a  
m eaningfu l c o r r e la t io n  betw een e re c tn e s s  and f i b e r  p e rc e n t b u t s t a t e d  
i t  was l i k e l y  t h a t  where long  can es  a re  co n ce rn ed , h ig h e r  f i b e r  c lo n e s  
would be a s s o c ia te d  w ith  g r e a te r  lo d g in g  r e s i s t a n c e .
The same y e a r ,  M athem e e t  a l .  (35) s t a t e d  t h a t  d u rin g  a 1 0 -y e a r 
p e r io d  end ing  in  1963 o n ly  1 p e rc e n t  o f  th e  p o te n t i a l  v a r i e t i e s  were 
d is c a rd e d  b ecau se  o f  lo d g in g .
In  1968 Roach (45) p u b lish e d  a  s tu d y  o f  q u a n t i t a t iv e  c h a ra c ­
t e r i s t i c s  i n  8 F j p o p u la tio n s  o f  c ro s se s  betw een o ff ic in a ru m  and 
!S. spontaneum . The r e s u l t s  in d ic a te d  t h a t  when b reed in g  f o r  e r e c t ­
n e ss  o n ly  th e  n o b le  p a re n t  seemed t o  be a  r e l i a b l e  gu ide to  perform ance 
o f  th e  p rogeny . By com paring means o f  n  + n  and 2n + n p ro g e n ie s ,
Roach concluded  t h a t  th e  g r e a te s t  degree o f  e r e c tn e s s  was e x h ib ite d  
by th e  p ro g e n ie s  o f  th e  2n + n h y b r id s . R e p e a ta b i l i ty  e s t im a te s ,  
a lth o u g h  p o s s ib ly  upward b ia s e d , in d ic a te d  th e  r e l i a b i l i t y  o f  s e l e c t i o n  
f o r  e r e c tn e s s .
S k in n e r (49) w ro te  in  1971 t h a t ,  u n l ik e  th e  econom ica lly  im p o rta n t 
c h a ra c te r s  which a re  m ain ly  q u a n t i t a t iv e  and co n tin u o u s  in  e x p re s s io n  
under norm al env iro n m en ta l c o n d i t io n s ,  lo d g in g  r e g u la r ly  shows 
d isc o n tin u o u s  e x p re ss io n  b u t m a in ta in s  an u n d e r ly in g  con tinuous 
v a r i a b i l i t y ,
M a r io t t i  (3 3 ) , th e  same y e a r ,  re p o r te d  r e s u l t s  from a s tu d y  on 
th e  a s s o c ia t io n s  betw een s t a l k  e r e c tn e s s  and y ie ld  com ponents. H is 
s tu d y  showed s t a l k  w eigh t seem ingly  de te rm in ed  lo d g in g  tendency  more 
f r e q u e n t ly  th a n  e i t h e r  le n g th  o r  d ia m e te r  o f  s t a l k .  However, la r g e
s t a l k  d ia m e te r  appeared  to  be r e l a t e d  to  more e r e c t  v a r i e t i e s .  No 
s ig n i f i c a n t  c o r r e la t io n  co u ld  be  found betw een e re c tn e s s  and y ie ld .
From 1965 to  1969, Breaux (9) conducted  an e re c tn e s s  s tu d y  among 
th e  u n s e le c te d  progeny o f  a  b ip a r e n ta l  c ro s s  grown as p la n t  cane 
s in g le  s t o o l s ,  f i r s t  s tu b b le  s in g le  s t o o l s ,  6 - f o o t  p la n t  cane c lo n a l  
p l o t s ,  1 5 -fo o t  p la n t  cane and f i r s t  s tu b b le  p l o t s ,  and , f i n a l l y ,  as 
p la n t  cane and f i r s t  s tu b b le  c ro p s  in  r e p l ic a t e d  y ie ld  t r i a l s .  The 
purpose o f  th e  s tu d y  was to  exam ine c lo s e ly  th e  s e le c t io n  f o r  e r e c t ­
n ess  a lre a d y  p r a c t ic e d  in  th e  b re e d in g  program  and to  d e term ine  
a s s o c ia t io n s  betw een e re c tn e s s  and c e r t a in  im p o rtan t y ie ld  com ponents. 
H is s tu d y  showed th a t  s e l e c t io n  f o r  e re c tn e s s  sh o u ld  be c o n tin u e d  in  
th e  e a r ly  t e s t  s ta g e s  f o r  c lo n es  t h a t  rem ain e r e c t  under norm al 
c o n d it io n s ;  b u t he found t h a t  t h i s  was n o t th e  c a se  f o r  s o r t i n g  o u t 
v a r i e t i e s  t h a t  would rem ain  e r e c t  u n d e r c o n d itio n s  in d u c iv e  t o  sev e re  
lo d g in g . Many v a r i e t i e s  in c lu d e d  in  r e p l i c a t e d  y ie ld  t r i a l s  a r e  
s u s c e p t ib le  to  lod g in g  u n d e r extrem e c o n d it io n s . He su g g es te d  t h a t  
th o se  p o t e n t i a l  v a r i e t i e s  which a r e  h ig h ly  s u s c e p t ib le  to  lo d g in g  
m ight be i d e n t i f i e d  more e f f e c t i v e l y  by m easuring  p h y s ic a l lo d g in g  
r e s i s t a n c e  recommended by S k in n e r (4 8 ) , i f  Skinner* s method be  
proved r e l i a b l e  under L o u is ia n a  c o n d it io n s . D elay ing  s e le c t io n  in  
l in e  t r i a l s  u n t i l  extrem e lo d g in g  o c c u rs , n a tu r a l l y  o r  a r t i f i c i a l l y  
induced  by heavy i r r i g a t i o n ,  may in c re a s e  th e  e f f e c t iv e n e s s  o f  
s e le c t io n  f o r  e r e c t  v a r i e t i e s .
Breaux (9 ) ,  w ith  th e  e x c e p tio n  o f  s t a l k  le n g th  and s t a l k  w e ig h t, 
found no s ig n i f i c a n t  a s s o c ia t io n s  betw een e r e c tn e s s  and th e  im p o rtan t 
com m ercial c h a r a c te r s .  He c o n s id e re d  th e  r e l a t io n s h ip  o f  e r e c tn e s s
t o  b o th  s t a l k  w e ig h t and  s t a l k  le n g th  t o  b e  a  h a n d ic a p  b u t  one t h a t  
c o u ld  be  overcom e by  w ise  s e l e c t i o n .  He co n c lu d ed  t h a t  th e  low b u t 
s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  found betw een  e r e c tn e s s  and  to n s  o f  
c an e  p e r  a c re  in  t h e  b a d ly  lo d g ed  y i e l d  t r i a l s  p r e s e n ts  a  s e r io u s  
l i m i t a t i o n  on r i g i d  s e l e c t i o n  f o r  e r e c tn e s s .
In  1972 M a r io t t i  (34) r e p o r te d  t h a t  e r e c tn e s s  o f  s t a l k  sh o u ld  
n o t  be  s e l e c te d  f o r  e a r ly  i n  th e  b re e d in g  p rogram  b e c a u se  o f  th e  low 
r e p e a t a b i l i t y  e s t im a te  o b ta in e d  f o r  t h a t  c h a r a c te r .
MATERIALS AND METHODS
The m a te r i a l s  u sed  i n  t h i s  s tu d y  in c lu d e d  th e  u n s e le c te d  p ro g e n ie s  
o f  8 b ip a r e n t a l  c ro s s e s  and th e  16 p a r e n ta l  v a r i e t i e s .  F our o f  th e  
b ip a r e n t a l  c r o s s e s — CP 52-63 x  CP 4 8 -1 0 3 , L 6 1 -6 7  x CP 6 2 -2 5 8 ,
CP 6 1 -3 7  x L 6 2 -9 6 , and L 6 0 -2 5  x  CP 57 -614—w ere grown to g e th e r  as  
p l a n t  c a n e , f i r s t  s tu b b le ,  and second  s tu b b le  and  h e r e a f t e r  w i l l  be 
r e f e r r e d  to  a s  Group I  c r o s s e s .  The o th e r  4 b ip a r e n t a l  c r o s s e s —
CP 65-357  x CP 6 2 -2 5 8 , L 60-25  x  CP 66 -3 4 6 , CP 52-68  x  L 6 5 -6 9 , and 
CP 65-357  x L 6 5 -6 9 —w ere a l s o  grown to g e th e r  a s  p l a n t  c a n e , f i r s t  
s t u b b le ,  and seco n d  s tu b b le  and  h e r e a f t e r  w i l l  be  r e f e r r e d  t o  a s  th e  
Group I I  c r o s s e s .
The c r o s s e s  o f  Group I h ad  b een  made a t  t h e  U .S . S u g arcan e  F ie ld  
S t a t i o n ,  C anal P o in t ,  F lo r id a ,  d u r in g  th e  1968 c r o s s in g  s e a s o n , and th e  
see d  was s e n t  t o  th e  U .S . S u g a rcan e  L a b o ra to ry  a t  Houma, L o u is ia n a . 
E a r ly  in  1969, s e e d l in g s  w ere e s t a b l i s h e d  in  f l a t s  in  th e  g reen h o u se  
and w ere  l a t e r  i n d iv id u a l ly  t r a n s p la n t e d  t o  p e a t  p o ts .  The s e e d l in g s  
w ere t r a n s p la n t e d  in d iv id u a l ly  i n t o  th e  f i e l d  a t  th e  Houma s t a t i o n  in  
th e  s p r in g  w ith  a  1 6 -in c h  s p a c in g  betw een  s e e d l in g s  a lo n g  th e  row . The 
p l a n t s  t h a t  d e v e lo p  from  th e s e  s e p a r a t e ly  sp ac e d  s e e d l in g s  a r e  commonly 
r e f e r r e d  t o  a s  " s i n g l e  s t o o l s . "  T hese s in g le  s t o o l s  w ere grown in  
1969 and 1970, t h e  l a t t e r  b e in g  th e  f i r s t  s tu b b le  c ro p . The p la n t in g  
o f  s e e d ,  t r a n s p l a n t in g  o f  s e e d l in g s ,  and th e  c a r e  o f  th e  s i n g l e  s to o l  
s e e d l in g  c ro p s  w ere  done by D r. R. D. B reaux and h i s  s t a f f .
In  th e  f a l l  o f  1970, 100 s i n g l e  s to o l s  w ere chosen  from  each  o f  
th e  4 c r o s s e s .  The 400 s in g le  s t o o l s  w ere s e l e c t e d  a t  random e x c e p t
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f o r  t h e  re q u ire m e n t t h a t  each  h av e  a t  l e a s t  4 s t a l k s  and b e  f r e e  o f  
v i s i b l e  symptoms o f  m o sa ic . Each s e l e c t e d  s i n g l e  s to o l  was i d e n t i f i e d  
by an  a s s ig n e d  num ber.
A 1 0 - fo o t  u n r e p l i c a t e d  c lo n a l  p l o t  was e s t a b l i s h e d  from  each  o f  
th e  400 s in g le  s t o o l s  a t  th e  S t .  G a b r ie l  b ra n c h  o f  th e  La. A g r i­
c u l t u r a l  E xperim en t S t a t i o n .  A ll  4 s t a l k s  h a r v e s te d  from  each  s in g le  
s to o l  w ere p la n te d  i n  th e  1 0 - fo o t  p l o t s .  S ix  r e p l i c a t i o n s  o f  each  
o f  th e  8 p a r e n ta l  v a r i e t i e s ,  h a r v e s te d  as 25 s t a l k  sam ples a t  Houma, 
w ere s c a t t e r e d  among th e  p l o t s  o f  th e  400 e x p e r im e n ta l  c lo n e s .
The Group XI c r o s s e s  had  b een  made a t  th e  U .S. S ugarcan e  F ie ld  
S t a t i o n ,  C anal P o in t ,  F lo r id a ,  d u r in g  th e  1970 c ro s s in g  s e a s o n .
D r. R. D. B reaux s u p e r v is e d  th e  p l a n t in g  o f  s e e d ,  t r a n s p l a n t i n g  o f  
s e e d l i n g s , and c a re  o f  th e  s in g le  s t o o l s  a s  he  d id  f o r  th e  Group I 
c r o s s e s .
In  th e  f a l l  o f  1972, 100 s i n g l e  s t o o l s  from  each  b i - p a r e n t a l  c ro s s  
w ere s e l e c t e d  and s u b s e q u e n tly  p la n te d  a t  th e  S t .  G a b r ie l  s t a t i o n  
u s in g  th e  same p ro c e d u re  as  o u t l i n e d  f o r  th e  Group I c r o s s e s .
F e r t i l i z a t i o n ,  p e s t  c o n t r o l  a p p l i c a t i o n s ,  and o th e r  recommended 
c u l t u r a l  p r a c t i c e s  w ere a d h e red  t o  th ro u g h o u t th e  e x p e r im e n t.
The w r i t e r  began  in v e s t i g a t i o n s  o f  th e  m a te r i a l  i n  th e  f a l l  o f  
1972. From O c to b er 16 t o  O c to b er 2 5 , 1972, sam ples o f  th e  p ro g e n ie s  
and p a r e n t a l  v a r i e t i e s  from  th e  Group I c ro s s e s  w ere c o l l e c t e d  from  
th e  f i r s t  s tu b b le  c lo n a l  p l o t s .  A l a t e  h a r v e s t  o f  th e  f i r s t  s tu b b le  
c ro p  o f  th e  Group I c r o s s e s  was a l s o  made from  November 27 to  
December 4 . Sam ples from  th e  seco n d  s tu b b le  c lo n a l  p l o t s  o f  th e  
Group I  c ro s s e s  and th e  p l a n t  cane  c lo n a l  p l o t s  o f  th e  Group I I
c ro s s e s  w ere c o l l e c te d  from O ctober 15 to  O ctober 18 , 1973, and from 
November 12 to  November 16, 1973, r e s p e c t iv e ly .  The f i r s t  s tu b b le  
c ro p  o f  th e  Group I I  c ro s se s  was h a rv e s te d  from  December 2 th ro u g h  
December 4 ,  1974. A lthough th e  second  s tu b b le  crop  o f  th e  Group I I  
c ro s s e s  was n o t  h a rv e s te d  as th e  o th e r  c ro p s  w e re , c e r t a i n  d a ta  w ere 
re c o rd e d  on th e  s ta n d in g  cane d u rin g  th e  w in te r  months o f  1975 and 
1976.
For each c ro p  ex ce p t th e  Group I I  second  s tu b b le  c ro p , a  10- 
s t a l k  sam ple was c u t  from  each c lo n a l  p l o t ,  hand  c le a n e d , b u n d led , 
ta g g ed  f o r  i d e n t i f i c a t i o n ,  and removed from  th e  f i e l d  to  th e  
S t .  G a b r ie l  s t a t i o n  la b o ra to ry .  Many o f  th e  c lo n a l  p l o t s  had  no 
s t a l k s  o r  had  le s s  th a n  10. I f  th e  p lo t s  had  a  minimum o f  8 s t a l k s ,  
th e y  w ere h a rv e s te d .  For a l l  y e a rs  d a ta  w ere o b ta in e d  f o r  s t a l k  
e r e c tn e s s ,  and f o r  a l l  h a rv e s ts  d a ta  were re c o rd e d  f o r  mean s t a l k  
w e ig h t, la b o ra to ry  b r i x ,  s u c ro s e , p u r i t y ,  and an e s t im a te  o f  p e rc e n t 
f i b e r  i n  th e  can e . S ta lk  le n g th  and d ia m e te r  m easurem ents were 
ta k e n  f o r  b o th  f i r s t  s tu b b le  c ro p  h a r v e s ts  o f  th e  Group I c ro s se s  
and f o r  th e  p la n t  can e  crop  h a rv e s t  o f  th e  Group I I  c r o s s e s .  
A d d i t io n a l ly ,  s t a l k  d ia m e te r was re c o rd ed  on s ta n d in g  cane f o r  th e  
second  s tu b b le  c rop  o f  th e  Group I I  c r o s s e s .  A lso , s t a l k  b r i t t l e n e s s  
d e te rm in a tio n s  w ere made among th e  progeny  o f  th e  c ro s s  L 60-25 x 
CP 57-614 and a l l  8 Group I p a r e n ta l  v a r i e t i e s  p r i o r  t o  th e  l a t e  
f i r s t  s tu b b le  h a r v e s t .
P ro ced u res  f o r  M easuring C h a ra c te rs
C h a ra c te rs  f o r  which d a ta  w ere o b ta in e d  i n  t h i s  s tu d y  w ere:
1. E re c tn e s s  o f  s t a l k s
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2 . Mean s t a l k  le n g th
3. Mean s t a l k  d iam e te r
4 . Mean s t a l k  w eight
5 . L abora to ry  b r ix ,  su c ro se  p e rc e n t ,  and p u r i t y
6 . E stim ated  f i b e r  p e rc e n t in  cane
7. B r i t t l e n e s s  o f  s ta lk s
1. E rec tn e ss  o f  s ta lk s
For c la s s i f y in g  th e  c lo n a l  p lo t s  in  th e  f i r s t  s tu b b le  crop  o f  th e  
Group I c r o s s e s ,  e re c tn e s s  o f  s t a lk s  was b a sed  s o le ly  on th e  conven­
t i o n a l  s u b je c t iv e  r a t i n g  s c a le  u sed  by th e  USDA a t  th e  Houma s t a t i o n ,  
as d e sc r ib e d  and i l l u s t r a t e d  by H ebert and Henderson (2 2 ) . A lthough 
th e  c o n v en tio n a l system  c o n s is t s  o f  5 r a t i n g s ,  on ly  r a t in g s  1 th rough  
4 were u t i l i z e d  in  t h i s  in v e s t ig a t io n .  The s c a le  i s  as fo llo w s :
1 = v e ry  s u p e r io r ;  2 = s u p e r io r ;  3 = a v e rag e ; and 4 = i n f e r i o r .  The 
c o n v en tio n a l system  o f  c l a s s i f i c a t i o n  i s  b ased  on a  s u b je c t iv e  r a t in g  
o f  th e  degree  o f  e r e c tn e s s .  A c lo n e  must have a t  l e a s t  a  3 r a t in g  
to  be adap ted  to  th e  s o ld ie r - ty p e  m echanical h a r v e s te r s  u sed  in  
L o u is ian a .
In 1973 a  d i f f e r e n t  sy stem  was d e v ise d  to  c l a s s i f y  th e  c lo n a l 
p l o t s .  In s te a d  o f  b a s in g  th e  c l a s s i f i c a t i o n  on th e  degree  t o  which 
th e  s ta lk s  d e v ia te d  from th e  v e r t i c a l —th e  c o n v en tio n a l system  used 
p re v io u s ly — in  th e  new system  a  v is u a l  e s tim a te  was made f o r  each 
p l o t  o f  th e  p e rc en ta g e  o f  s t a l k s  which were lodged , w ith  lodged  
s t a l k s  d e fin ed  as th o se  w hich le an  from th e  co m ple te ly  u p r ig h t  o r  
v e r t i c a l  p o s i t io n  by a t  l e a s t  45 d e g rees . The new r a t in g  system , 
a lo n g  w ith  th e  c o n v en tio n a l sy stem , was used  in  1973 to  c l a s s i f y  each
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c lo n a l  p l o t  o f  th e  second  s tu b b le  c ro p  o f  th e  Group I c ro s s e s  and  th e  
p l a n t  can e  c ro p  o f  th e  Group I I  c r o s s e s .
O nly th e  new sy stem , w hich was te rm ed  th e  % lo d g in g  sy stem , was 
u se d  to  c l a s s i f y  b o th  th e  f i T s t  and  seco n d  s tu b b le  c ro p s  o f  th e  
Group XI c r o s s e s .
S ta lk  e r e c tn e s s  r a t i n g s  w ere re c o rd e d  a  few days p r i o r  t o  h a r v e s t
f o r  each  c ro p  e x c e p t th e  Group I I  seco n d  s tu b b le  c ro p . E re c tn e s s
d e te rm in a t io n s  f o r  th e  Group I I  seco n d  s tu b b le  c ro p  w ere re c o rd e d  on 
J a n u a ry  3 0 , 1976.
2 . Mean s t a l k  le n g th
S ta lk  le n g th  m easurem ents w ere ta k e n  f o r  a l l  s t a l k s  in  th e  sam ples 
h a r v e s te d .  S ta lk s  o b v io u s ly  a f f e c t e d  by  th e  su g a rc a n e  b o re r  D ia t r a e a  
s a c c h a r a l i s  F . w ere n o t  m easu red . The le n g th  m easurem ents w ere made 
f o r  each  s t a l k  o f  th e  h a r v e s te d  sam ple on a  p r e c a l i b r a t e d  p la t f o r m  and 
th e  d a ta  w ere  r e c o rd e d . The mean s t a l k  le n g th  was th e n  d e te rm in e d
f o r  each  1 0 - f o o t  c lo n a l  p l o t .
3 . Mean s t a l k  d ia m e te r
S ta lk  d ia m e te r  m easurem ents w ere o b ta in e d  f o r  a l l  sam ples h a r ­
v e s te d  b y  m easu rin g  w ith  a  V e rn ie r  c a l i p e r  th e  d ia m e te r  a t  th e  ap p ro x ­
im a te  m id -p o in t o f  th e  m idd le  in t e m o d e .  The d ia m e te r  was re c o rd e d  
in  m i l l im e te r s .  Mean s t a l k  d ia m e te r  was c a l c u l a t e d  b y  a v e ra g in g  th e  
r e s u l t s  o f  5 random ly  s e l e c t e d  s t a l k s .  S ta lk s  w hich showed an i n t e r ­
node s i z e  o b v io u s ly  red u ced  b e c a u s e  o f  a p p a re n t  b o r e r  i n f e s t a t i o n  
w ere e x c lu d e d . A s i m i l a r  p ro c e d u re  f o r  o b ta in in g  mean s t a l k  d ia m e te r  
was u t i l i z e d  on s ta n d in g  cane f o r  th e  Group I I  seco n d  s tu b b le  c ro p .
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4 . Mean s t a l k  w eigh t
The hand c lea n e d  sam ples w ere w eighed to  th e  n e a r e s t  ounce, and 
mean s t a l k  w e ig h t was th e n  o b ta in e d  f o r  each 1 0 -fo o t c lo n a l  p lo t .
5. L ab o ra to ry  b r i x ,  su c ro se  p e r c e n t ,  and p u r i t y
J u ic e  q u a l i t y  s tu d ie s  w ere made from  th e  same sam ples t h a t  were 
u sed  f o r  th e  m easurem ents o f  s t a l k  le n g th ,  s t a l k  d ia m e te r ,  and s t a l k  
w e ig h t. A ll j u i c e  q u a l i t y  d e te rm in a tio n s  w ere made from  sam ples 
m il le d  i n  a  3 - r o l l e r  m i l l  w ith  1 ,100  lb  p r e s s u r e  i n  th e  S t .  G a b rie l 
la b o r a to r y .
The b r i x  h y d ro m ete r, s ta n d a rd iz e d  a t  20 C, was u sed  to  o b ta in  
o b se rv ed  b r i x .  T em peratu re  c o r r e c t io n s  w ere made a c c o rd in g  t o  
T ab le  21 in  th e  n in th  e d i t i o n  o f  th e  Cane Sugar Handbook by  Spencer 
and Meade (3 6 ) .
H o m e 's  m ethod, w hich employs d ry  s a l t  f o r  c l a r i f i c a t i o n ,  was 
u sed  to  a n a ly z e  s u c ro se  p e r c e n t .  A p o r t i o n  o f  th e  j u i c e  o f  th e  m il le d  
sam ple was p la c e d  in  a  c o n ta in e r  w ith  3 t o  4 grams o f  d ry  le a d  sub­
a c e t a t e .  A f te r  th e  sam ples w ere c l a r i f i e d  and f i l t e r e d  w ith  d i c a l i t e ,  
th e  f i l t r a t e  was th e n  p o la r iz e d  in  a  Bausch and Lomb P o la r is c o p e .
The su c ro se  p e rc e n t  o f  th e  j u i c e  was th e n  o b ta in e d  from  S c h m itz 's  
t a b l e  (3 6 ) .
By d iv id in g  th e  su c ro se  p e rc e n t  by  i t s  b r i x ,  th e n  m u lt ip ly in g  by 
100, p u r i t y  was c a lc u la te d  f o r  each  sam ple.
6 . E s tim a te d  f i b e r  p e rc e n t  in  cane
F ib e r  p e rc e n t  e s t im a tio n s  w ere a ls o  made from  th e  same sam ples 
m il le d  f o r  j u i c e  q u a l i t y  s tu d ie s .  The p ro c e d u re  o u t l in e d  by H enderson 
e t  a l .  (23) was u sed  to  o b ta in  th e  f i b e r  p e rc e n ta g e s  o f  th e  sam ples.
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Both j u i c e  and b a g a sse  w ere c o l l e c t e d  from  th e  sam ples m il le d  a t  
a p p ro x im a te ly  60% j u i c e  e x t r a c t i o n .  B r ix  d e te rm in a tio n s  w ere made 
from  th e  j u i c e  sam p les . The b a g a s s e  was b ag g ed , ta g g e d  f o r  i d e n t i f i ­
c a t i o n ,  and w eighed s h o r t l y  a f t e r  m i l l i n g .  The w e ig h ts  w ere r e c o rd e d . 
The bagged  b a g a s s e  was th e n  d r i e d  in  a  g a s - f i r e d  d r i e r  a t  ap p ro x ­
im a te ly  150 F. The b a g a s s e  sam ples w ere w eighed  p e r i o d i c a l l y  u n t i l  
th e y  had  re a c h e d  c o n s ta n t  w e ig h t .  The d i f f e r e n c e  betw een  th e  w e ig h t 
o f  d r i e d  b a g a s se  and th e  o r i g i n a l  w e ig h t o f  b a g a sse  r e p r e s e n te d  th e  
m o is tu re  w hich  had  rem a in ed  i n  th e  b a g a s s e  a f t e r  m i l l i n g .  I t  was 
assum ed t h a t  th e  re m a in in g  m o is tu re  c o n ta in e d  th e  same c o n c e n tr a t io n  
o f  s o lu b le  s o l i d s ,  o r  b r i x ,  a s  th e  j u i c e  a n a ly z e d . T h e re fo re ,  th e  
amount o f  s o lu b le  s o l id s  re m a in in g  i n  th e  b a g a sse  was com puted by 
m u l t ip ly in g  th e  b r i x  t im e s  th e  m o is tu re  re m a in in g  in  th e  b a g a s s e .
The d i f f e r e n c e  betw een  s o lu b le  s o l i d s  re m a in in g  in  th e  b a g a s se  and 
th e  w e ig h t o f  t h e  d r ie d  b a g a s s e  r e p r e s e n te d  an e s t im a te  o f  t h e  w e ig h t 
o f  f i b e r  in  th e  sam p les . The f i b e r  p e r c e n t  o f  th e  sam ples was o b ta in e d  
b y  d iv id in g  th e  e s t im a te d  w e ig h t o f  f i b e r  by  th e  w e ig h t o f  th e  sam p le , 
th e n  m u l t ip ly in g  by  100.
7 . B r i t t l e n e s s  o f  s t a l k s
B r i t t l e n e s s ,  a s  m easured  in  in c h e s  o f  d e f l e c t i o n ,  was d e te rm in e d  
f o r  a l l  10 s t a l k s  w ith  th e  u s e  o f  a  s t a l k  d e f l e c t i o n  in s tru m e n t 
d e s c r ib e d  b y  Fanguy (1 8 ) .
An a n a ly s i s  o f  v a r ia n c e  was c a l c u l a t e d  to  r e v e a l  s i g n i f i c a n t  
d i f f e r e n c e s ,  i f  an y , f o r  e r e c tn e s s  b a se d  on b o th  th e  c o n v e n tio n a l  and 
% lo d g in g  sy stem s among th e  p a r e n t a l  v a r i e t i e s  in  in d iv id u a l  y e a r s  
and  a s  a  mean o f  a l l  o r  c e r t a i n  y e a r s .  T u k e y 's  H o n e s tly  S ig n i f i c a n t
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D iffe re n c e  t e s t  was u sed  to  t e s t  s ig n i f ic a n c e  f o r  mean d if f e r e n c e s  
among th e  p a re n ta l  v a r i e t i e s .  In a d d i t io n ,  c o e f f i c i e n t s  o f  v a r i a t i o n ,  
b ased  on th e  g e n e ra liz e d  ex p erim en ta l e r r o r ,  were computed f o r  each 
a n a ly s is  o f  v a r ia n c e .
Frequency d i s t r i b u t io n s  f o r  e r e c tn e s s  based  on th e  % lodging  
system  were c o n s tru c te d  to  f a c i l i t a t e  th e  e v a lu a tio n  o f  th e  g e n e tic  
b e h a v io r  o f  lodg ing  o f  each b ip a re n ta l  c ro s s  f o r  in d iv id u a l  y ears  
and f o r  an average o f  c e r t a in  y e a rs .
In  o rd e r  to  d em o n stra te  th e  a s s o c ia t io n  between y e a r s  f o r  % 
lo d g in g  o f  th e  e x p e rim en ta l c lones o f  each  b ip a r e n ta l  c r o s s ,  co r­
r e l a t i o n  c o e f f ic ie n t s  were c a lc u la te d .  C o r re la t io n  c o e f f i c i e n t s  were 
a ls o  o b ta in e d  to  in d ic a te  th e  a s s o c ia t io n  o f  % lo d g in g  between e x p e r i­
m en ta l c lo n es  in  in d iv id u a l  y ears  and mean % lodg ing  o f  c lo n es  as  an  
av erage  o f  c e r ta in  y e a r s .
F u rth erm o re , in  o rd e r  to  d e term ine  which and how many c lo n e s , i f  
any , w ere e i t h e r  s i g n i f i c a n t l y  low er o r  s i g n i f i c a n t l y  h ig h e r  in  % 
lo d g in g  th a n  th e  Group I I  p a re n ta l  v a r i e t i e s  as an av erag e  o f  c e r ta in  
y e a r s ,  an a n a ly s is  o f  v a r ia n c e  was c a lc u la te d  u s in g  in d iv id u a l  y e a rs  
as r e p l i c a t i o n s .  Tukeyf s H onestly  S ig n i f ic a n t  D iffe re n c e  t e s t  was 
used  to  t e s t  th e  s ig n i f ic a n c e  o f  mean d i f f e r e n c e s .  C o e f f ic ie n ts  o f  
v a r i a t i o n ,  based  on th e  g e n e ra liz e d  ex p erim en ta l e r r o r ,  were computed 
f o r  each a n a ly s is  o f  v a r ia n c e .
C o rre la t io n  c o e f f i c i e n t s  were o b ta in e d  to  in d ic a te  th e  a s s o c ia t io n  
betw een % lodging  and th e  o th e r  eco n o m ica lly  im p o rtan t c h a ra c te rs  
f o r  which d a ta  were re c o rd e d . The most r e l i a b l e  av erag e  o f  th e  
c h a ra c te r s  were used t o  de term ine  a s s o c ia t io n s .
N early  a l l  o f  th e  s t a t i s t i c a l  a n a ly s e s  were co nducted  by th e  
LSU Computer R esearch  C e n te r .
RESULTS AND DISCUSSION
Comparison o f  th e  C o n ven tional and % Lodging Systems 
In  u s in g  th e  c o n v en tio n a l system  f o r  c la s s i f y in g  sm all c lo n a l 
p lo t s  f o r  e r e c tn e s s ,  th e  a u th o r  had d i f f i c u l t y  in  in t e r p r e t i n g  th e  
s u b je c t iv e  r a t i n g  s c a le .  In  p a r t ,  th e  dilemma in v o lv ed  w hether to  
b a se  th e  c l a s s i f i c a t i o n  r a t i n g  upon th e  lo d g in g  b e h av io r o f  th e  m a jo r ity  
o f  th e  s t a l k s  o r  upon th e  number o f  most s e v e re ly  lodged s t a l k s .  The 
e re c tn e s s  c l a s s e s ,  i l l u s t r a t e d  by H ebert (2 1 ) , gave no in d ic a t io n  o f  
which approach  should  be used  to  c l a s s i f y  a  c lo n a l  p l o t ,  such as 
d e p ic te d  in  F ig . 1 , in  which th e  m a jo r i ty  o f  s t a l k s  were co m p le te ly  
u p r ig h t  and o n ly  a  few s ta lk s  were s e v e re ly  decum bent.
F u rtherm ore , th e  c o n v en tio n a l system  made d i s t i n c t io n s  betw een 
d eg rees  o f  e re c tn e s s  among c lo n a l p lo t s  which a re  n o t r e l a t e d  to  an 
im p o rtan t e x te n t  w ith  h a r v e s t a b i l i t y .  For exam ple, F ig . 2 shows an 
e r e c t  c lo n a l p lo t  o f  CP 65-357 and F ig . 3 shows a  c lo n a l p lo t  o f  
CP 52-68 which e x h ib ite d  a  few , s l i g h t l y  decumbent s t a l k s .  By 
c l a s s i f i c a t i o n  w ith  th e  c o n v en tio n a l sy stem , th e  p lo t  o f  CP 65-357 
would have been r a te d  in  c la s s  1 whereas th e  p l o t  o f  CP 52-68 would 
have been r a te d  in  c la s s  2 o r  3 . However, n e i th e r  c lo n a l p lo t  would 
p re s e n t  problem s in  h a r v e s t in g ,  and , th e r e f o r e ,  th e  co n v en tio n a l 
system  p ro v id e s  a  d i s t i n c t i o n  o f  l i t t l e  im portance .
In a d d i t io n ,  th e  co n v en tio n a l c l a s s i f i c a t i o n  system  d id  n o t 
d is t in g u is h  among c lo n a l p lo t s  e x h ib i t in g  v a ry in g  d eg rees  o f  s e v e re ly  
lodged s t a l k s .  The 2 c lo n a l p lo t s  shown in  F ig . 4 and 5 w ere n o t 
d i f f e r e n t i a t e d  by th e  c o n v en tio n a l system  as th e y  bo th  would have 
been  g iven  th e  same, v e ry  i n f e r i o r  e re c tn e s s  r a t i n g .  However, i t
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F ig . 1. An e x p e r im e n ta l  c lo n e  in  w hich th e  m a jo r i ty  o f  s t a l k s  w ere 
c o m p le te ly  u p r ig h t  and  o n ly  a few s t a l k s  w ere s e v e r e ly  decum bent
F ig . 2 . An e r e c t  c lo n a l  p l o t  o f  CP 65-357
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can be seen  th a t  th e  p e rc en ta g e  o f  s e v e re ly  lodged s t a l k s  i s  g r e a te r  
f o r  th e  c lo n a l  p lo t  in  F ig . 5 an d , t h e r e f o r e ,  shou ld  be d is t in g u is h e d  
from th e  c lo n a l p lo t  in  F ig . 4 .
F ig . 3. A c lo n a l  p lo t  o f  CP 52-68 which e x h ib ite d  a  few , s l i g h t l y  
decumbent s ta lk s
B esides th e s e  d e f e c ts ,  th e  c o n v en tio n a l system  d id  n o t a d eq u a te ly  
d i f f e r e n t i a t e  c e r t a in  v a r i e t i e s  acco rd in g  to  t h e i r  known lodg ing  
h a b i t s .  T ab les 1 and 2 c o n ta in  th e  r e s u l t s  from c l a s s i f i c a t i o n  by 
th e  c o n v en tio n a l system  o f  th e  Group I p a r e n ta l  v a r i e t i e s  as a 
com bination o f  th e  f i r s t  and second  s tu b b le  crops and th e  Group I I  
p a re n ta l  v a r i e t i e s  in  th e  p la n t  cane c ro p , r e s p e c t iv e ly .  Note in  
T ab le  1 t h a t  th e r e  was some o v e rla p p in g  in  e re c tn e s s  c la s s  v a lu es  o f  
th e  r e p l i c a t io n s  o f  c e r ta in  v a r i e t i e s  which a re  known t o  d i f f e r  in  
t h e i r  lodg ing  h a b i t .  For exam ple, a le s s  th an  adequate  d i s t i n c t io n  
i s  shown betw een CP 52-68 and CP 61-37, b ecause  o f  th e  o v e rlap  o f
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F ig . 4 . A c lo n a l  p l o t  w hich e x h ib i te d  a p p ro x im a te ly  50% lo d g ed  s t a l k s
F ig . 5 . A c lo n a l  p lo t  w hich e x h ib i te d  100% lodged  s t a l k s
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r e p l i c a t i o n s  in  c l a s s  3 . However, CP 52 -68  i s  known a s  a  v e ry  e r e c t  
v a r i e t y  w hich p r e s e n ts  few p rob lem s i n  h a r v e s t in g ,  w h ereas  CP 6 1 -3 7  
i s  known to  be s u s c e p t ib l e  t o  lo d g in g .
T a b le  1 . F requency  d i s t r i b u t i o n s  i n  e r e c tn e s s  c l a s s e s  b ased  on th e  
c o n v e n tio n a l sy stem  o f  c l a s s i f i c a t i o n  f o r  t h e  8 Group I  
p a r e n ta l  v a r i e t i e s  a s  a  c o m b in a tio n  o f  t h e  f i r s t  and seco n d  
s tu b b le  c lo n a l  p l o t s .
V a r ie ty
No. o f  r e p l i c a t i o n s  in  each 
o f  t h e  fo llo w in g  e r e c tn e s s  c la s s e s  
1 2 3 4 Mean
CP 5 2 -6 8 3 5 3 3 .0
CP 4 8 -1 0 3 2 9 3 .8
L 6 1 -6 7 2 9 3 .8
CP 62 -258 3 8 3 .7
CP 6 1 -3 7 3 8 3 .7
I  6 2 -9 6 11 4 .0
L 6 0 -2 5 1 10 3 .9
CP 57 -614 2 8 1 2 .9
F u rth e rm o re , T a b le  2 shows a  s i m i l a r  o v e r la p  o f  r e p l i c a t i o n s  in
c l a s s  3 betw een 2 e r e c t  v a r i e t i e s ,  CP 52-68  and CP 6 6 -3 4 6 , and th e  
s u s c e p t ib l e  v a r i e t y  L 6 0 -2 5 .
A lthough  s t a l k  e r e c tn e s s  i s  o n ly  one o f  s e v e r a l  f a c to r s  w hich 
c o n t r i b u t e  t o  h a r v e s t a b i l i t y ,  i t  i s  s a f e  t o  assume t h a t  an  e r e c t  c lo n e  
p r e s e n t s  few er p rob lem s th a n  a  lod g ed  c lo n e  in  h a r v e s t i n g  r e g a r d le s s  
o f  o t h e r  c o n t r ib u t in g  f a c t o r s .  F o r t h i s  r e a s o n , p e rh a p s  th e  most 
s e r io u s  d e f e c t  e n c o u n te re d  in  th e  c o n v e n tio n a l sy s tem  was th a t  th e  
e r e c tn e s s  c l a s s e s ,  a s  p o in te d  o u t e a r l i e r ,  were n o t  c l o s e l y  r e l a t e d  
to  th e  d e g re e  o f  h a r v e s t a b i l i t y  o f  th e  p l o t s .
B ecause o f  t h e  d e f e c t s  in  th e  c o n v e n tio n a l  s y s te m , th e  c lo n a l  
p l o t s  o f  b o th  th e  Group I and Group I I  p a r e n ta l  v a r i e t i e s  were 
reex am in ed . I t  was n o te d  t h a t  v a r i e t i e s  known to  be  r e s i s t a n t  t o
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lo d g in g , su ch  as  CP 5 2 -6 8 , CP 5 7 -6 1 4 , and CP 6 6 -3 4 6 , h a d  v e ry  few s t a l k s
lodged  s u f f i c i e n t l y  t o  c a u se  p rob lem s and  lo s s e s  in  h a r v e s t in g ,  w h ereas
v a r i e t i e s  known to  b e  s u s c e p t ib le  to  lo d g in g , such  a s  L 6 0 -2 5 , CP 6 1 -3 7 ,
and L 6 5 -6 9 , had  a  s i g n i f i c a n t  p e rc e n ta g e  o f  s e v e r e ly  lo d g ed  s t a l k s .
T ab le  2 . F requency  d i s t r i b u t i o n s  i n  e r e c tn e s s  c l a s s e s  b a se d  on th e  
c o n v e n tio n a l  sy stem  o f  c l a s s i f i c a t i o n  f o r  t h e  6 Group I I  
p a r e n ta l  v a r i e t i e s  in  th e  p l a n t  cane  c lo n a l  p l o t s .
V a r ie ty
No. o f  r e p l i c a t i o n s  in  each 
o f  th e  fo llo w in g  e r e c tn e s s  c l a s s e s  
1 2 3 4 Mean
CP 65-357 9 3 3 .3
CP 62-258 2 4 3 .7
L 60-25 2 4 3 .7
CP 66-346 2 4 2 .7






B ecause  o f  what t h e  a u th o r  c o n s id e r s  a s  d e f e c ts  i n  t h e  c o n v e n tio n a l 
c l a s s i f i c a t i o n  system  f o r  lo d g in g , i t  was c o n s id e re d  d e s i r a b l e  t o  
d e v is e  a  d i f f e r e n t  c l a s s i f i c a t i o n  sy stem  t h a t  w ould m ore e f f e c t i v e l y  
d i s t i n g u i s h  betw een v a r i e t i e s  in  th e iT  te n d e n c y  t o  lo d g e . In  d e v e lo p in g  
a  new s y s te m , i t  was f e l t  t h a t  c e r t a i n  f e a tu r e s  a r e  r e q u i r e d  o f  a  
s a t i s f a c t o r y  system  f o r  c l a s s i f y i n g  s m a ll  c lo n a l  p l o t s  i n  r e s p e c t  t o  
d e g re e  o f  lo d g in g . As p o in te d  o u t e a r l i e r ,  t h e  sy stem  m ust be  a b le  t o  
d i f f e r e n t i a t e  a d e q u a te ly  betw een  v a r i e t i e s  known t o  d i f f e r  in  b o th  
r e s i s t a n c e  t o  lo d g in g  and h a r v e s t a b i l i t y .  The d i f f e r e n t i a t i o n  p ro v id e d  
by  th e  m ethod m ust be  b e tw een  d e g re e s  o f  e r e c tn e s s  w hich  a r e  r e l a t e d  
to  an im p o r ta n t  e x te n t  w ith  h a r v e s t a b i l i t y .  B u t, m ost im p o r ta n t ly ,  t h e  
c l a s s i f i c a t i o n  system  m ust re c o g n iz e  d i f f e r e n c e s  b e tw een  c lo n a l  p l o t s  
in  th e  p e rc e n ta g e  o f  s e v e r e ly  lod g ed  s t a l k s ,  th e re b y  g iv in g  an 
i n d i c a t io n  o f  h a r v e s t in g  d i f f i c u l t i e s .
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In  th e  new sy stem , which was term ed th e  % lo d g in g  sy stem , lo d g in g  
was d e fin e d  as  a  c o n d itio n  in  which s t a lk s  were le a n in g  enough to  
c r e a te  problem s in  h a rv e s t in g  and le a d  to  lo s s e s  o f  cane. Only s t a lk s  
which had an an g le  o f  in c l in a t io n  t o  th e  v e r t i c a l  o f  45 d eg rees  o r  
more w ere c l a s s i f i e d  as  lodged. In  t h i s  system , s t a l k s  which lean ed  
to  o n ly  a  l im i te d  d eg ree  and would n o t have c re a te d  problem s and 
lo s s e s  in  m echan ical h a rv e s t in g  w ere n o t d i f f e r e n t i a t e d  from th o se  
t h a t  rem ained co m p le te ly  u p r ig h t .  For each c lo n a l  p lo t  o f  b o th  th e  
Group I  and Group I I  p a re n ta l  v a r i e t i e s ,  a  v is u a l  e s tim a te  was made 
o f  th e  p e rc e n ta g e  o f  th e  s ta lk s  which were lodged  by th e  above 
d e f i n i t i o n ,  and t h i s  v is u a l  e s t im a te  was adop ted  as th e  new lo d g in g  
c l a s s i f i c a t i o n .
The r e s u l t s  o f  th e  r e c l a s s i f i c a t i o n  o f  b o th  th e  Group I and 
Group I I  p a re n ta l  v a r i e t i e s  in  1973 b ased  on th e  new lod g in g  c l a s s i ­
f i c a t i o n  a re  p re s e n te d  in  T ab le  3. I t  i s  ap p a ren t t h a t  th e  new 
lo d g in g  c l a s s i f i c a t i o n  p ro v id ed  more u s e fu l and a c c u ra te  r e s u l t s  s in c e  
i t  e f f e c t i v e ly  d i f f e r e n t i a t e d  th e  v a r i e t i e s  a cc o rd in g  to  t h e i r  known 
lo d g in g  b e h a v io r . N ote in  T ab le  3 t h a t  a l l  11 r e p l i c a t io n s  o f  CP 52-68 
and a l l  6 r e p l i c a t i o n s  o f  CP 66-346 had no s t a l k s  le a n in g  enough to  
a f f e c t  h a r v e s t a b i l i t y  a d v e rse ly . In  c o n t r a s t ,  most o f  th e  r e p l i c a t io n s  
o f  th e  s u s c e p t ib le  v a r i e ty  CP 61-37 had s e v e re ly  lodged s t a l k s  and 
most would have been  d i f f i c u l t  t o  h a rv e s t .  The o v e r la p  among th e s e  
v a r i e t i e s  w ith  th e  c o n v en tio n a l sy stem  i s  la c k in g  w ith  th e  % lo d g in g  
system .
To f u r th e r  in d ic a te  th e  s u p e r io r i t y  o f  th e  % lod g in g  system  to  
d i f f e r e n t i a t e  v a r i e t i e s ,  T ab le  4 shows t h a t ,  w hereas o n ly  CP 52-68 ,
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CP 6 2 -2 5 8 , and CP 57-614  w ere s i g n i f i c a n t l y  m ore e r e c t  th a n  th e  o th e r
v a r i e t i e s  w ith  th e  c o n v e n tio n a l  sy s te m  in  1973, 2 a d d i t io n a l  v a r i e t i e s ,
CP 48-103  and  L 61 -67  w ere s i g n i f i c a n t l y  s u p e r io r  w ith  th e  % lo d g in g
sy stem . F u r th e rm o re , w hereas th e  c o n v e n tio n a l  sy s te m  in  1973 in d ic a te d
t h a t  CP 66-346  and CP 52-68  w ere s i g n i f i c a n t l y  s u p e r io r  t o  a l l  th e
re m a in in g  v a r i e t i e s ,  e x c e p t CP 6 5 -3 5 7 , w hich was n o t  s i g n i f i c a n t l y
d i f f e r e n t ,  T a b le  5 shows t h a t  CP 6 5 -3 5 7 , in  a d d i t i o n  t o  CP 52-68  and
CP 6 6 -3 4 6 , was s i g n i f i c a n t l y  s u p e r io r  t o  L 6 5 -6 9 , and n o t  s i g n i f i c a n t l y
d i f f e r e n t  from  CP 62-258  and  L 6 0 -2 5 , w ith  th e  % lo d g in g  sy stem .
T a b le  3 . F requency  d i s t r i b u t i o n s  f o r  % lo d g ed  s t a l k s  o f  t h e  8
Group I  v a r i e t i e s  in  t h e  seco n d  s tu b b le  c lo n a l  p l o t s
and th e  6 Group I I  v a r i e t i e s  in  th e  p l a n t  cane  c lo n a l
p l o t s .
»
No. o f  r e p l i c a t i o n s  in  each  
o f  t h e  fo l lo w in g  % lo d g in g  c l a s s e s
V a r ie ty 0 10 20 30 40 SO 60 70 80 90 100 Mean
Group I
CP 52-68 5 0 0 .0
CP 48-103 1 1 1 1 1 2 4 .0
L 61-67 2 1 1 1 2 4 .0
CP 62-258 3 1 1 1 2 .0
CP 61 -37 1 1 3 6 2 .0
L 62-96 1 1 1 1 1 6 4 .0
L 60-25 1 1 1 2 8 4 .0
CP 57-614 3 1 1
Group I I
8 .0
CP 65-357 9 1 1 1 1 5 .8
CP 62-258 2 1 2 1 3 8 .3
L 60-25 1 1 2 2 3 1 .7
CP 66-346 6 0 0 .0
CP 52-68 6 0 0 .0
L 65-69 1 5 6 6 4 .2
I t  was co n c lu d ed  t h a t  th e  c l a s s i f i c a t i o n  sy s te m  b a se d  on e s t im a te s
o f  th e  p e rc e n ta g e s  o f  s e v e r e ly  lo d g e d  s t a l k s  i s  r e l a t i v e l y  s im p le  t o
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u s e ,  i s  a p p l ic a b le  to  sm a ll p l o t s ,  and p ro v id e s  a  re a s o n a b ly  r e l i a b l e  
in d i c a t io n  o f  th e  h a r v e s t a b i l i t y  o f  c lo n e s  i n s o f a r  a s  lo d g in g  i s  
c o n ce rn e d .
Lodging B eh av io r o f  t h e  P a re n ts  o f  th e  8 B ip a re n ta l  C ro sse s
The lo d g in g  h a b i t s  o f  th e  p a r e n t a l  v a r i e t i e s  o f  b o th  th e  Group I 
and Group I I  c ro s s e s  w ere known to  ra n g e  from  v e ry  e r e c t  t o  v e ry  
decum bent.
T a b le  4 in c lu d e s  mean e r e c tn e s s  c l a s s i f i c a t i o n s  f o r  t h e  8 Group I 
p a r e n t a l  v a r i e t i e s  i n  th e  1972 f i r s t  s tu b b le  c ro p  and th e  1973 seco n d  
s tu b b le  c ro p  f o r  th e  c o n v e n tio n a l  sy s tem  and in  th e  1973 seco n d  s tu b b le  
c ro p  f o r  th e  % lo d g in g  sy s te m .
The e r e c tn e s s  c l a s s i f i c a t i o n  v a lu e s  b y  th e  c o n v e n tio n a l sy stem  
o f  t h e  8 Group I p a r e n t a l  v a r i e t i e s  in  t h e  1972 f i r s t  s tu b b le  c ro p  
ran g ed  from  2 .7  t o  4 .0 .  The c o e f f i c i e n t  o f  v a r i a t i o n ,  b a se d  on th e  
g e n e r a l iz e d  e x p e r im e n ta l  e r r o r  from  th e  a n a ly s i s  o f  v a r i a n c e ,  was 11%. 
A lthough  CP 52-68  and CP 57-614  w ere n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  
o n ly  CP 57-614 was s i g n i f i c a n t l y  s u p e r io r  to  t h e  o th e r  6 v a r i e t i e s .  
T hese  6 v a r i e t i e s  w ere m ore s u s c e p t ib l e  t o  lo d g in g  and w ere  n o t 
s i g n i f i c a n t l y  d i f f e r e n t .  O nly 1 o f  th e  4 Group I c r o s s e s ,  c r o s s  4 ,  
showed a  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  th e  p a r e n t a l  v a r i e t i e s .
F o r th e  second  s tu b b le  c ro p  in  1973 , th e  r a n k in g  o f  th e  p a r e n ta l  
v a r i e t i e s  and th e  e r e c tn e s s  c l a s s i f i c a t i o n  v a lu e s  w ere s i m i l a r  t o  th e  
1972 f i r s t  s tu b b le  c ro p . The e r e c tn e s s  c l a s s i f i c a t i o n  v a lu e s  ran g ed  
from  2 .6  t o  4 .0 ,  and had  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f  12%. The 
m ost e r e c t  v a r i e t i e s ,  CP 5 2 -6 8 , CP 5 7 -6 1 4 , and CP 6 2 -2 5 8 , w ere  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  b u t  w ere s i g n i f i c a n t l y  s u p e r io r  in  e r e c tn e s s
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to  th e  o th e r  5 v a r i e t i e s .  There w ere no s ig n i f i c a n t  d i f f e r e n c e s  among 
th e s e  o th e r  5 lo d g in g - s u s c e p tib le  v a r i e t i e s .  For 1973, 3 o f  th e  4 
Group I c ro s s e s ,  c ro s se s  1 , 2 , and 4 ,  had p a re n ts  s ig n i f i c a n t ly  
d i f f e r e n t .
T ab le  4 . Mean e re c tn e s s  c l a s s i f i c a t i o n  f o r  th e  8 Group I p a r e n ta l  
c lo n es  in  each  o f  th e  2 y e a r s ,  1972 and 1973, f o r  th e  
c o n v en tio n a l system  and in  1973 f o r  th e  % lo d g in g  system .
Cross P a re n ta l  C onven tional % lo d g in g
no. c lo n es  1972 1973 1973
CP 52-68 3 .3  ab^ 2 .6  a 00 .0  a
CP 48-103 4 .0  b 3 .6  b 24 .0  a
L 61-67 4 .0  b 3 .6  b 24 .0  a
CP 62-258 4 .0  b 3 .4  a 12.0  a
CP 61-37 3 .5  b 4 .0  b 6 2 .0  b
L 62-96 4 .0  b 4 .0  b 6 4 .0  b
L 60-25 3 .8  b 4 .0  b 84 .0  b
CP 57-614 2 .7  a 3 .2  a 8 .0  a
HSD.os 3 .7 7 .86 36.89
c.v. 11% 12% 52%
^Means w ith in  each column fo llow ed  by th e  same l e t t e r  a re  n o t s ig n i ­
f i c a n t l y  d i f f e r e n t  a t  th e  5% p r o b a b i l i ty  le v e l  acco rd in g  to  th e  
H o n estly  S ig n i f ic a n t  D iffe re n c e  t e s t .
On th e  o th e r  h an d , c l a s s i f i c a t i o n  o f  th e  Group X p a r e n ta l  v a r i ­
e t i e s  in  th e  1973 second s tu b b le  c ro p , a cc o rd in g  to  th e  % lo d g in g  
system , showed t h a t  t h e r e  was a  s ig n i f i c a n t  d i f f e r e n c e  betw een p a re n ts  
in  o n ly  c ro s s  4. For t h i s  y e a r ,  th e  ran g e  in  % lo d g in g  c l a s s i f i c a t i o n  
v a lu e s  was from 0 to  84% and th e r e  was a  c o e f f i c i e n t  o f  v a r i a t i o n  o f  
52%. T h is  v e ry  h igh  c o e f f i c i e n t  o f  v a r i a t io n  was e v id e n t ly  due to  th e  
wide range o f  % lo d g in g  c l a s s i f i c a t i o n  v a lu e s  among th e  r e p l i c a t io n s  
o f  some v a r i e t i e s .  F iv e  v a r i e t i e s ,  CP 52-68 , CP 48-103 , L 6 1 -6 7 ,
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CP 62 -2 5 8 , and CP 57-614 , were n o t s i g n i f i c a n t l y  d i f f e r e n t  b u t were 
s i g n i f i c a n t l y  more e r e c t  th an  th e  3 v a r i e t i e s ,  CP 61-37 , L 6 2 -9 6 , and 
L 60 -25 . These l a t t e r  3 v a r i e t i e s  were n o t s i g n i f i c a n t l y  d i f f e r e n t .
Mean e re c tn e s s  c l a s s i f i c a t i o n s  f o r  th e  6 Group I I  p a r e n ta l  
v a r i e t i e s  in  each o f  th e  3 y e a r s ,  1973, 1974, and 1975, and a s  an 
av erag e  o f  o n ly  1973 and 1974, f o r  th e  % lo d g in g  system  and i n  1973 
f o r  th e  c o n v en tio n a l system  a re  shown in  T ab le  5.
In  1975, th e  c lo n a l  p lo t s  were n o t c l a s s i f i e d  f o r  e re c tn e s s  u n t i l  
l a t e  in  Jan u a ry  to  a llo w  tim e f o r  th e  p a re n ts  t o  lodge in  a  manner 
th a t  would in d ic a te  t h e i r  t r u e  b e h a v io r . U n fo r tu n a te ly , th e  b e h a v io r  
o f  th e  p a re n ta l  v a r i e t i e s  in  1975 d id  n o t p ro v id e  adequate  d i s t i n c t i o n  
betw een lodg ing  ty p e s  n o r  was i t  r e l a t i v e  to  t h e i r  b eh av io r i n  th e  
p re v io u s  two y e a r s .  T h e re fo re , i t  was f e l t  t h a t  th e  1975 d a ta  sho u ld  
be  e v a lu a te d  s e p a r a te ly  from th e  1973 and 1974 d a ta .
The e re c tn e s s  c l a s s i f i c a t i o n  v a lu e s  by th e  co n v en tio n a l system  
f o r  th e  6 v a r i e t i e s  in  th e  p la n t  cane crop  in  1973 ranged from 2 .7  
to  4 .0  w ith  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f  13%. The 2 s e ts  o f  p lo t s  
o f  CP 65-357 , as w e ll as CP 66 -346 , and CP 52-68 w ere th e  most e r e c t  
v a r i e t i e s .  A lthough th e s e  3 v a r i e t i e s  were n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  
o n ly  CP 66-346 and CP 52-68 were s ig n i f i c a n t l y  s u p e r io r  to  a l l  th e  
o th e r  3 v a r i e t i e s ,  CP 62-258 , L 6 0 -2 5 , and L 6 5 -6 9 . These 3 most 
lo d g in g - s u s c e p t ib le  v a r i e t i e s  w ere n o t s i g n i f i c a n t l y  d i f f e r e n t .  Only 
th e  most e r e c t  s e t  o f  p lo t s  o f  CP 65-357 was s ig n i f i c a n t ly  b e t t e r  th a n  
L 65 -69 . There were s ig n i f i c a n t  d i f f e r e n c e s  betw een  th e  p a re n ts  f o r  
3 o f  th e  4 c r o s s e s ,  c ro s se s  6 , 7 , and 8 , a cc o rd in g  to  th e  c o n v en tio n a l 
system  in  1973.
T able  5. Mean e re c tn e s s  c l a s s i f i c a t i o n  f o r  th e  6 Group I I  p a r e n ta l  c lo n es  in  each o f  th e  3 y e a r s ,  
1973, 1974, and 1975, and as an average  o f  1973 and 1974 f o r  th e  % lodg ing  system  and 
in  1973 f o r  th e  co n v en tio n a l system .
C ross P a re n ta l % Lodging C onventional
n o . c lo n es 1973 1974 1975 Mean o f  1973-74 1973
5 CP 65-357 CP 62-258
18 .3  a 1
38.3  ab
4 6 .7  ab 
55 .0  be
8 .3  a 
46 .7  b
32 .5  ab 
4 6 .7  be
3 .3  abc 




31 .7  ab 
00 .0  a
91 .7  c 
48 .3  ab
26 .7  ab 
23 .3  ab
6 1 .7  c 
24 .2  ab
3 .7  be




00 .0  a 
61 .7  b
15.0  a 
76 .7  be
1 .7  a 
21 .7  ab
7 .5  a 
69 .2  c
2 .7  a 




13.3  a 
66 .7  b
51 .7  ab
71 .7  be
8 .3  a  
18 .3  ab
32.5  ab 
6 9 .2  c
3 .2  ab 
4 .0  c
HSD.0S = 41 .7 39.2 36.1 25.9 .81
C.V. 79% 37% 99% 33% 13%
^Means w ith in  each column fo llow ed  by th e  same l e t t e r  a re  n o t s ig n i f i c a n t l y  d i f f e r e n t  a t  th e  5% 
p r o b a b i l i ty  le v e l  acco rd in g  to  th e  H onestly  S ig n i f ic a n t  D iffe re n c e  t e s t .
In  co m p ariso n , o n ly  2 o f  t h e  4 c r o s s e s ,  c r o s s e s  7 and 8 , had 
p a r e n ts  s i g n i f i c a n t l y  d i f f e r e n t  i n  % lodg ing , c l a s s i f i c a t i o n  v a lu e s  
f o r  th e  % lo d g in g  sy stem  in  1973. F o r t h i s  y e a r ,  th e  % lo d g in g  c l a s s i  
f i c a t i o n  v a lu e s  ran g ed  from  0 to  66.7% , a n d , a g a in ,  t h e r e  was a  h ig h  
c o e f f i c i e n t  o f  v a r i a t i o n  o f  79%. The m ost e r e c t  v a r i e t i e s ,  CP 6 5 -3 5 7 , 
CP 6 6 -3 4 6 , CP 5 2 -6 8 , CP 6 2 -2 5 8 , and L 6 0 -2 5 , w ere n o t  s i g n i f i c a n t l y  
d i f f e r e n t  b u t  o n ly  CP 6 5 -3 5 7 , CP 6 6 -3 4 6 , and CP 52 -68  w ere  s i g n i f i ­
c a n t l y  m ore e r e c t  th a n  th e  2 s e t s  o f  p l o t s  o f  L 6 5 -6 9 .
On S ep tem ber 7 , 1974, H u rr ic a n e  Carmen c a u se d  e a r ly  and  s e v e re  
lo d g in g  among th e  p l o t s  o f  th e  Group I I  c r o s s e s  in  th e  f i r s t  s tu b b le  
c ro p . However, b y  December 1 , 1974, th e  p l o t s  o f  th e  p a r e n ta l  
v a r i e t i e s  e x h ib i t e d  b e h a v io r  t h a t  was s i m i l a r  t o  t h e i r  known lo d g in g  
h a b i t s  and d a t a  on e r e c tn e s s  w ere ta k e n . A ls o , th e  ra n k in g  o f  th e  
p a r e n t a l  v a r i e t i e s  was somewhat s i m i l a r  to  t h a t  o f  th e  p l a n t  can e  c ro p  
However, th e  % lo d g in g  c l a s s i f i c a t i o n  v a lu e s  ra n g e d  from  15 t o  91.7% 
and th e  c o e f f i c i e n t  o f  v a r i a t i o n  was 37%. F o r t h i s  y e a r ,  th e  3 v a r i ­
e t i e s ,  CP 6 5 -3 5 7 , CP 5 2 -6 8 , and CP 6 6 -3 4 6 , w ere  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  b u t  o n ly  CP 52-68  was s i g n i f i c a n t l y  m ore e r e c t  th a n  a l l  
th e  o th e r  v a r i e t i e s .  CP 66-346  and CP 65-357  w ere s i g n i f i c a n t l y  
s u p e r io r  t o  o n ly  L 6 0 -2 5 . CP 6 2 -2 5 8 , L 6 0 -2 5 , and L 65-69  w ere n o t  
s i g n i f i c a n t l y  d i f f e r e n t .  The % lo d g in g  c l a s s i f i c a t i o n  v a lu e s  w ere 
h ig h e r  th a n  i n  th e  1973 p l a n t  can e  c ro p . L ik e w ise , o n ly  2 o f  th e  4 
c r o s s e s ,  c r o s s e s  6 and 7 , had  p a r e n ts  s i g n i f i c a n t l y  d i f f e r e n t  i n  
e r e c t n e s s .
On th e  o t h e r  h an d , o n ly  1 o f  th e  4 c r o s s e s ,  c ro s s  5 , had  p a r e n ts  
s i g n i f i c a n t l y  d i f f e r e n t  i n  1975. The % lo d g in g  c l a s s i f i c a t i o n  v a lu e s
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ra n g e d  from 1 .7  to  46.7% , w ith  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f  99%. 
A lthough  CP 5 2 -6 8 , L 6 0 -2 5 , CP 66 -346 , CP 65 -3 5 7 , and L 6 5 -6 9 , w ere 
n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  o n ly  CP 5 2 -6 8 , and CP 65-357 were s i g n i ­
f i c a n t l y  b e t t e r  in  e r e c tn e s s  th a n  CP 62 -258 . As p o in te d  o u t e a r l i e r ,  
th e  u n r e l i a b le  n a tu r e  o f  th e  1975 d a ta  was such t h a t  i t  was d ec id ed  
to  e v a lu a te  i t  s e p a r a te ly .
The % lo d g in g  c l a s s i f i c a t i o n  v a lu e s  as  a  mean o f  1973 and 1974 
showed t h a t  th e r e  w ere s i g n i f i c a n t  d i f f e r e n c e s  among th e  p a re n ts  f o r  
3 o f  th e  4 c r o s s e s ,  c ro s s e s  6 , 7 , and 8 . The % lo d g in g  c l a s s i f i c a t i o n  
v a lu e s  ran g ed  from 7 .5  to  69.2% and th e r e  was a  c o e f f i c i e n t  o f  v a r i a ­
t i o n  o f  33%. CP 52-68  was s i g n i f i c a n t l y  s u p e r io r  to  CP 62 -2 5 8 , L 60 -2 5 , 
and L 65-69 b u t  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  from CP 66-346 and 
CP 65 -357 . CP 66-346 and CP 65-357 w ere s i g n i f i c a n t l y  more e r e c t  
th a n  L 60-25 and L 6 5 -6 9 . The m ost lo d g in g - s u s c e p t ib le  v a r i e t i e s ,
CP 6 2 -2 5 8 , L 6 0 -2 5 , and L 65-69 w ere n o t s i g n i f i c a n t l y  d i f f e r e n t .
The ra n k in g  o f  th e  Group I I  p a r e n ta l  v a r i e t i e s  in  each y e a r ,  1973 and 
1974, was somewhat s im i l a r  to  th e  ra n k in g  o f  th e  p a r e n ta l  v a r i e t i e s  
as  a  mean o f  b o th  y e a r s  a c c o rd in g  to  th e  % lo d g in g  sy stem .
D e te rm in a tio n , By Use o f  th e  % Lodging System , 
o f  th e  G e n e tic  B ehav io r o f  Lodging R e s is ta n c e
T ab les  6 th ro u g h  9 c o n ta in  freq u e n cy  d i s t r i b u t i o n s ,  b ased  on th e  
% lo d g in g  system , f o r  th e  p a r e n ta l  and ex p e rim en ta l c lo n e s  o f  each 
Group I c ro s s  in  th e  1973 second s tu b b le  c ro p . For th e  % lo d g in g  
sy stem  in  in d iv id u a l  y e a r s ,  e x p e r im e n ta l c lo n e s  o c c u rre d  in  one o f  11 
lo d g in g  c la s s e s ,  ra n g in g  from  0 to  100%. The freq u en cy  d i s t r i b u t i o n s  
c o n ta in  th e  number o f  c lo n e s  and th e  p e rc e n t o f  th e  progeny  which
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o ccu rred  in  each c la s s .  The p a r e n ta l  v a r i e t i e s  a re  p re s e n te d  in  th e  
freq u en cy  d i s t r i b u t io n s  as th e  number o f  r e p l i c a t io n s  which o ccu rred  
in  each c l a s s .
S ince th e  ex p erim en ta l c lo n es  in  th e  p ro g e n ie s  o f  th e  c ro s se s
w ere u n s e le c te d ,  some were to o  s h o r t  t o  be o f  p o t e n t i a l  v a lu e  in  a
b reed in g  program . Because o f  th e  p o s s i b i l i t y  t h a t  th e s e  u n accep tab ly
s h o r t  c lones m igh t te n d  to  b e  more r e s i s t a n t  to  lo d g in g  due to  t h e i r
s h o r t  s t a t u r e ,  th e  d a ta  in c lu d e d  in  th e  freq u en cy  d i s t r i b u t io n s  a re
l im i te d  to  th e  c lo n es  w ith  mean s t a l k  le n g th  o f  6 f e e t  o r  g r e a te r .
Lodging b e h a v io r  in  th e  p a re n ts  and p rogeny  o f  th e  c ro s s  CP 52-68 x 
CP 48-103.
In  T ab le  6 a re  p re s e n te d  th e  freq u en cy  d i s t r i b u t io n s  f o r  e r e c t ­
n e ss  based on th e  % lo d g in g  c l a s s i f i c a t i o n  f o r  th e  p a r e n ts ,  CP 52-68 
and CP 48-103 , and th e  ex p e rim en ta l c lo n e s  in  th e  1973 second s tu b b le  
c ro p .
A lthough, acco rd in g  t o  th e  H o n estly  S ig n i f ic a n t  D iffe re n c e  t e s t ,  
th e  p a re n ta l  v a r i e t i e s  w ere n o t s i g n i f i c a n t l y  d i f f e r e n t ,  th e y  o b v io u s ly  
d i f f e r e d  in  % lo d g in g  in  t h a t  a l l  5 o f  th e  r e p l i c a t io n s  o f  CP 52-68 
were in  th e  0% lo d g in g  c la s s  whereas o n ly  1 r e p l i c a t i o n  o f  CP 48-103 
was in  th e  0% lo d g in g  c l a s s .  The o th e r  4 r e p l i c a t io n s  o f  CP 48-103 
ranged  in  a  co n tin u o u s  manner from 10 to  50%. The mean o f  CP 48-103 
was 24%. Thus, th e  r e s u l t s  in d ic a te  t h a t  CP 52-68 was more lod g in g  
r e s i s t a n t  th a n  th e  m o d era te ly  s u s c e p t ib le  v a r i e ty  CP 48-103.
The r e s u l t s  in  1973, b ased  on % lodged s t a l k s ,  a r e  in  agreem ent 
w ith  th e  long te rm  b e h av io r o f  th e se  2 s ta n d a rd  v a r i e t i e s  in  y ie ld  
t r i a l s  and w id e sc a le  com m ercial p ro d u c tio n . CP 52-68 i s  u s u a l ly  v e ry
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e r e c t  w h ile  CP 48-103 i s  som ewhat, though n o t e x tre m e ly , s u s c e p t ib le  
t o  lodg ing .
T ab le  6 . F requency d i s t r i b u t i o n s  in  % lodging  c la s s e s  f o r  th e  p a r e n ts ,  
CP 52-68 and CP 48 -103 , and th e  ex p e rim en ta l c lo n es  o f  th e  
p rogeny  in  th e  second  s tu b b le  crop in  1973.
P o p u la tio n 0
No. o f  c lo n e s  and p e rc e n t o f  p rogeny  in  
each  o f  th e  fo llo w in g  % lodg ing  c la s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
CP 52-68 5 5 00 .0
CP 48-103 1 1 1 1 1 5 24 .0
P rogeny(no .) 54 6 4 4 2 5 3 5 1 1 2 87 17.1
P rogeny( % ) 62 7 5 5 2 6 3 6 1 1 2
B ehavior o f  th e  p a re n ts  o f  t h i s  c ro ss  in d ic a te s  t h a t  th e  p rogeny , 
grown under com parable c o n d it io n s  and c l a s s i f i e d  by th e  same p ro c e d u re , 
sh o u ld  p ro v id e  re a so n a b ly  r e l i a b l e  in fo rm atio n  co n ce rn in g  th e  g e n e tic  
b e h a v io r  o f  r e s i s t a n c e  to  lo d g in g  in  a  c ro ss  betw een r e s i s t a n t  and 
m o d era te ly  s u s c e p t ib le  p a r e n ts .
The range  i n  % lo d g in g  c la s s e s  o f  th e  87 e x p e rim en ta l c lo n es  o f  
th e  progeny was from 0 to  100%. Some o f  t h i s  v a r i a t i o n  was unques­
t io n a b ly  en v iro n m e n ta l, b u t  th e  w ider range th a n  t h a t  o f  th e  p a re n ts  
in d ic a te s  t h a t  an a p p re c ia b le  deg ree  o f  g e n e tic  v a r i a t i o n  a lso  
o c c u rre d . A lthough , f o r  b o th  th e  p a re n ta l  r e p l i c a t io n s  and th e  
ex p erim en ta l c lo n e s ,  th e r e  w ere a  number o f  p h en o ty p ic  c la s s e s  e x h ib ­
i t i n g  co n tin u o u s v a r i a t i o n ,  t h e r e  were c e r ta in  t r a i t s  u n c h a r a c te r i s t i c  
o f  a  normal d i s t r i b u t i o n  and a ty p ic a l  o f  a q u a n t i t a t iv e  c h a r a c te r .
The freq u en cy  d i s t r i b u t i o n  was s tro n g ly  skewed w ith  th e  0% 
lo d g in g  c la s s  c o n ta in in g  a  d is p r o p o r t io n a te ly  la rg e  number o f  e x p e r i ­
m en ta l c lo n e s : 54 c lo n e s , o r  62% o f  th e  progeny. F u rth erm o re , th e
rem ain ing  c lo n es  appeared  t o  be  d i s t r ib u te d  u n ifo rm ly  among th e  10
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c la s s e s  from 10 to  100%. A lso , 12 c lo n e s ,  o r  14% o f  th e  p ro g en y , were 
o u ts id e  th e  ra n g e  o f  CP 48-103 and ap p ea red  t o  be even more s u s c e p t ib le  
th a n  CP 48-103 .
The u n u s u a lly  h ig h  p e rc e n ta g e  o f  c lo n e s  i n  th e  0% lod g ed  c la s s  
su g g e s ts  t h a t  th e  c ro s s  sh o u ld  be  d e s i r a b le  from  th e  s ta n d p o in t  o f  
b re e d in g  f o r  e r e c tn e s s .  T h is  p resum ably  i s  due to  genes f o r  e r e c tn e s s  
c o n tr ib u te d  by CP 5 2 -6 8 , c o n s id e re d  to  be  a  s ta n d a rd  f o r  e r e c tn e s s  in  
th e  L o u is ian a  s u g a r  in d u s t r y .  However, i t  i s  a ls o  p ro b a b le  t h a t  some 
genes f o r  e r e c tn e s s  a re  c o n tr ib u te d  by CP 48-103 .
A lthough th e  d a ta  in  T ab le  6 do n o t  p ro v id e  a  p ro c e d u re  f o r  
e s t im a t in g  h e r i t a b i l i t y ,  a  g e n e ra l  c o n c lu s io n  ap p ea rs  to  b e  w a rra n te d . 
S in c e  a l l  5 o f  th e  r e p l i c a t i o n s  o f  th e  v e ry  e r e c t  p a re n t  CP 52-68 
w ere f r e e  o f  lod g ed  s t a l k s ,  i t  i s  p ro b a b ly  re a so n a b le  to  co n c lu d e  t h a t  
any c lo n es  o f  th e  p rogeny  w hich p o s se s s  th e  g e n e tic  te n d en c y  o f  t h i s  
p a re n t  to  rem ain  e r e c t  would a ls o  be f r e e  o f  lodged s t a l k s .  However,
1 o f  th e  r e p l i c a t i o n s  o f  m o d e ra te ly  s u s c e p t ib le  CP 48-103 was a ls o  
f u l l y  e r e c t .  T hus, i t  can n o t be assumed t h a t  a l l  o f  th e  c lo n es  w ith  
0% lo d g in g  a r e  e q u a l to  CP 52-68 in  genes f o r  e r e c tn e s s .  C o n seq u en tly , 
s e l e c t i o n  o f  th e  u n r e p l ic a te d  c lo n e s  o f  th e  p rogeny  t h a t  have  0% 
lo d g in g  would n o t  p ro v e  c o m p le te ly  e f f e c t i v e  b u t sh o u ld  a t  l e a s t  be 
m o d e ra te ly  e f f e c t i v e .
Lodging b e h a v io r  in  th e  p a r e n ts  and p rogeny  o f  th e  c ro s s  L 61-67 x 
CP 6 2 -2 5 8 .
T ab le  7 c o n ta in s  th e  freq u e n cy  d i s t r i b u t i o n s  f o r  e r e c tn e s s  based  
on th e  % lo d g in g  c l a s s i f i c a t i o n  f o r  th e  p a r e n t s ,  L 61-67  and CP 62 -258 , 
and  th e  e x p e r im e n ta l c lo n e s  o f  th e  p rogeny  in  th e  1973 second  s tu b b le  
c ro p .
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Both p a re n ts  o f  t h i s  c ro s s  have been m odera te ly  s u s c e p t ib le  to  
lo d g in g  in  y ie ld  t r i a l s  and behaved as such  in  t h i s  ex p erim en t.
L 61 -67 , w ith  a  mean o f  24%, had  2 r e p l i c a t io n s  in  th e  0% lodged 
c la s s  b u t th e  o th e r  3 ranged  from 30 to  50%, whereas CP 62 -258 , w ith  
a  mean o f  12%, may have b een  somewhat more r e s i s t a n t ,  w ith  3 r e p l i ­
c a t io n s  in  th e  0% c l a s s ,  1 in  th e  20% c l a s s ,  and 1 in  t h e  40% c la s s .  
The p a re n ts  w ere n o t s i g n i f i c a n t l y  d i f f e r e n t  acco rd in g  t o  th e  
H o n estly  S ig n i f ic a n t  D iffe re n c e  t e s t .  The p a re n ts  o f  t h i s  c ro ss  
w ere d i s t i n c t l y  more s u s c e p t ib le  to  lo d g in g  th an  CP 52-68  and 
resem bled  CP 48-103.
S ince b o th  th e  p a re n ts  and th e  progeny  were grown and c l a s s i f i e d  
i n  th e  same y e a r  by th e  same p ro c e d u re s , i t  i s  lo g ic a l  t o  assume th a t  
t h i s  c ro s s ,  betw een 2 m o d e ra te ly  s u s c e p t ib le  p a r e n ts ,  sh o u ld  p ro v id e  
re a so n a b ly  r e l i a b l e  in fo rm a tio n  co n cern in g  th e  g e n e tic  b e h a v io r  o f  
lo d g in g  r e s i s t a n c e .
T ab le  7. Frequency d i s t r i b u t i o n s  in  % lo d g in g  c la s s e s  f o r  th e
p a r e n t s ,  L 61-67 and CP 62-258, and th e  ex p e rim en ta l c lo n es  
o f  th e  progeny in  th e  second s tu b b le  crop in  1973.
P o p u la tio n 0
No. o f  c lo n es  and p e rc e n t o f  progeny in  
each o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
L 61-67 2 1 1 1 5 24 .0
CP 62-258 3 1 1 5 12.0
P rogeny(no .) 27 1 6 4 7 2 7 3 8 3 4 72 35.7
P rogeny( % ) 37 1 8 6 10 3 10 4 11 4 6
As f o r  th e  f i r s t  c r o s s ,  th e  72 ex p e rim en ta l c lo n es  o f  t h i s  c ro ss
ran g ed  from 0 to  100% and p a r t  o f  t h i s  v a r i a t i o n  was u n d oub tab ly  
g e n e tic  in  n a tu re  s in c e  th e  ex p erim en ta l c lo n e s  e x h ib i te d  a  w ider 
ran g e  th an  t h a t  o f  th e  p a r e n ts .  H ere, a l s o ,  lodg ing  behaved  as a
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q u a n t i t a t i v e  t r a i t  b e ca u se  th e  p rogeny  o c c u r re d  in  a  la r g e  number o f  
p h e n o ty p ic  c l a s s e s  e x h ib i t i n g  c o n tin u o u s  v a r i a t i o n .  However, as  i n  
th e  p rogeny  o f  th e  CP 52-68  x  CP 48-103 c r o s s ,  t h e r e  w ere c e r t a in  
t r a i t s  a t y p i c a l  o f  a  q u a n t i t a t i v e  c h a r a c t e r .  T h is  d i s t r i b u t i o n  d id  
n o t  f i t  a  n o rm al c u rv e  a s  27 c lo n e s ,  o r  37% o f  th e  p ro g e n y , had 0% 
lodged  s t a l k s .  A lso , a s  in  th e  p re v io u s  c r o s s ,  th e  f re q u e n c y  o f  
c lo n e s  in  each  o f  th e  o th e r  10 c l a s s e s ,  ra n g in g  from  10 to  100%, was 
s im i l a r .  In  a d d i t i o n ,  25 c lo n e s ,  o r  35% o f  th e  p ro g e n y , ap p eared  t o  
b e  even more s u s c e p t ib l e  th a n  L 61-67  a s  th e y  w ere o u ts id e  th e  ran g e  
o f  t h i s  p a r e n t .
As would be  e x p e c te d  from  th e  b e h a v io r  o f  th e  p a r e n t s ,  th e  p ro g en y  
was i n f e r i o r  t o  t h a t  from  th e  f i r s t  c ro s s  in  th e  f re q u e n c y  o f  e r e c t  
c lo n e s .  A lth o u g h  37% o f  t h e  c lo n e s  had  0% lo d g in g , t h i s  i s  ap p rox ­
im a te ly  th e  f re q u e n c y  o f  c o m p le te ly  e r e c t  p l o t s  t h a t  o c c u rre d  in  th e  
p a r e n t s .  T h u s , th e  d a ta  do n o t  p ro v id e  e v id e n c e  t h a t  any  c lo n es  
e q u a l to  CP 5 2 -6 8  in  lo d g in g  r e s i s t a n c e  o c c u r re d  in  th e  p rogeny . 
F u r th e rm o re , t h e r e  was a  much h ig h e r  r e l a t i v e  fre q u e n c y  o f  h ig h ly  
s u s c e p t ib le  c lo n e s  th a n  in  th e  f i r s t  c r o s s .  W hereas i n  th e  progeny  
o f  CP 52-68 x  CP 48-103 (T ab le  6 ) ,  o n ly  22% o f  th e  p ro g en y  had 40% 
o r  h ig h e r  lo d g in g , in  th e  L 61-67  x CP 62 -258  p ro g en y  th e  r e l a t i v e  
fre q u e n c y  o f  th e s e  h ig h ly  lo d g ed  c lo n e s  was 47%.
The d a ta  i n  T a b le  7 p ro v id e  v e ry  l i t t l e  b a s i s  f o r  an  e s t im a te  
o f  h e r i t a b i l i t y .  The d i s t r i b u t i o n s  o f  t h e  r e p l i c a t i o n s  o f  th e  p a r e n ts  
show th e  s t r o n g  e f f e c t  o f  en v iro n m en t on e x p re s s io n  o f  % lo d g in g  and 
su g g e s t t h a t  s e l e c t i o n  in  t h i s  c ro s s  f o r  r e s i s t a n c e  t o  lo d g in g  b a se d  
on th e  b e h a v io r  o f  u n r e p l ic a t e d  c lo n a l  p l o t s  would h a v e  l im i te d  v a lu e .
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F or exam ple , i t  i s  q u e s t io n a b le  w h e th e r  any o f  th e  27 c lo n e s  i n  th e  
p ro g en y  w hich had  0% lo d g in g  w ere g e n e t i c a l l y  s u p e r io r  t o  th e  p a r e n t s .  
I t  can p ro b a b ly  b e  c o n c lu d e d , on th e  o t h e r  hand , t h a t  t h e s e  c lo n es  
w ould p ro v e  a c c e p ta b le  i n  r e s p e c t  to  lo d g in g . I t  can  p ro b a b ly  be 
co n c lu d ed  a l s o  t h a t  th e  25 c lo n e s  w ith  60% o r  h ig h e r  lo d g in g  would b e  
u n a c c e p ta b le  s in c e  no r e p l i c a t i o n s  o f  t h e  p a re n ts  w ere  lo d g ed  t h i s  
s e v e r e ly .
Lodging b e h a v io r  in  th e  p a r e n ts  and p ro g e n y  o f  th e  c r o s s  CP 61-57  x 
L 6 2 -9 6 .
The f re q u e n c y  d i s t r i b u t i o n s  f o r  e r e c tn e s s  b a se d  on th e  % lo d g in g  
c l a s s i f i c a t i o n  f o r  th e  p a r e n t s ,  CP 6 1 -3 7  and L 6 2 -9 6 , an d  th e  e x p e r i ­
m e n ta l c lo n e s  i n  th e  1973 second  s tu b b le  c ro p  a re  p r e s e n te d  in  T ab le  8.
U n lik e  th e  2 p re v io u s  c r o s s e s ,  t h e  p a r e n ts  o f  t h i s  c r o s s ,  CP 61-37  
and L 6 2 -9 6 , w ere b o th  v e ry  s u s c e p t ib le  t o  lo d g in g . T h e ir  b e h a v io r
in  t h i s  e x p e r im en t was n o t  u n l ik e  t h e i r  b e h a v io r  o v e r  t h e  y e a rs  in
com m ercial p ro d u c t io n .  The d i f f e r e n c e  be tw een  th e  p a r e n t s  was n o t 
s i g n i f i c a n t ,  a c c o rd in g  t o  th e  H o n e s tly  S ig n i f i c a n t  D if f e re n c e  t e s t .
The r e p l i c a t i o n s  o f  L 62 -96  ran g ed  i n  a  co n tin u o u s  m anner from  40 t o  
100%, w ith  a  mean o f  64%, w hereas th e  r e p l i c a t i o n s  o f  CP 61-37  ra n g e d  
in  a  l i k e  m anner from  40 t o  70%, w ith  a  mean o f  62%.
T a b le  8 . F requency  d i s t r i b u t i o n s  in  % lo d g in g  c la s s e s  f o r  th e  p a r e n t s ,  
CP 6 1 -3 7  and L 6 2 -9 6 , and th e  e x p e r im e n ta l c lo n e s  o f  th e
p ro g en y  in  th e  second  s tu b b le  c ro p  in  1973.
P o p u la t io n 0
No. o f  c lo n e s  and p e r c e n t  o f  p rogeny  in  
each  o f  th e  fo llo w in g  % lo d g in g  c l a s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
CP 61-37 1 1 3 5 6 2 .0
L 62-96 1 1 1 1 1 5 6 4 .0
ProgenyC no.) 14 3 1 3 5 6 6 6 4 11 10 69 5 4 .1
ProgenyC % ) 20 . 4 . 1 4 . 7  9 9 . 9 6 16 14
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As f o r  th e  2 p rev io u s  c r o s s e s ,  t h i s  c r o s s ,  betw een 2 s u s c e p t ib le  
p a r e n ts ,  sh o u ld  p ro v id e  re a so n a b ly  r e l i a b l e  in fo rm a tio n  concern ing  
th e  g e n e tic  b e h a v io r  o f  lo d g in g  r e s i s t a n c e ,  s in c e  bo th  th e  p a re n ts  and 
th e  progeny were grown and c l a s s i f i e d  to g e th e r .
For t h i s  c r o s s ,  a l s o ,  lo d g in g  behaved as a  q u a n t i t a t iv e  t r a i t  as 
b o th  th e  p a r e n ta l  and ex p erim en ta l c lo n es  o c cu rred  in  a number o f  
co n tin u o u s ly  v a ry in g  p h en o ty p ic  c la s s e s .  The 69 ex p erim en ta l c lones 
ranged  c o n tin u o u s ly  from 0 to  100%, in d ic a t in g  th e  s tro n g  in f lu e n c e  
t h a t  environm ent has on th e  e x p re ss io n  o f  e r e c tn e s s .  However, th e  
w id er range o f  th e  progeny th a n  t h a t  o f  th e  p a re n ts  su g g e s ts  t h a t ,  in  
p a r t ,  t h i s  v a r i a t io n  i s  g e n e tic  i n  n a tu re .  A gain , th e r e  were f e a tu r e s  
a ty p ic a l  o f  a  q u a n t i t a t iv e  c h a r a c te r .  In  c o n t r a s t  t o  th e  2 p rev io u s  
c ro s s e s ,  b u t s t i l l  u n c h a r a c te r i s t i c  o f  a  norm al d i s t r i b u t i o n ,  th e  
progeny was n o t as s tro n g ly  skew ed, w ith  o n ly  14 c lo n e s , o r  20% o f  th e  
p rogeny , in  th e  0% lod g in g  c la s s .  F u rth e rm o re , a  un ifo rm  d i s t r i b u t io n  
o f  th e  rem ain ing  c lo n es  o c cu rred  among th e  10 c la s s e s  from 10 to  100%. 
However, 48 c lo n e s ,  o r  70% o f  th e  p rogeny , e x h ib i te d  40% o r  g r e a te r  
lodged s t a l k s ,  w ith  30% o f  th e  progeny in  th e  90 and 100% lodging  
c la s s e s .
Although th e  r e l a t i v e  freq u en cy  o f  e r e c t  c lo n es  i s  low er th an  f o r  
th e  2 p re v io u s  c r o s s e s ,  th e  21 c lo n es  in  % lo d g in g  c la s s e s  below th e  
ran g e  o f  th e  p a re n ts  p ro v id e  ev id en ce  th a t  genes f o r  lo d g in g  r e s i s ta n c e  
e x i s t  w ith in  th e  p a re n ts  and were t r a n s m it te d  to  th e  s e g re g a te s .
Even though  th e  d a ta  in  T ab le  8 a re  n o t  s u i t a b le  f o r  e s tim a tin g  
h e r i t a b i l i t y ,  th e  b eh av io r o f  th e  p a re n ts  in d ic a te s  t h a t  th e  few c lo n es  
w ith  0% lo d g in g  cou ld  be assumed to  p o sse ss  some r e s i s ta n c e  to  lo d g in g .
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The d if f e r e n c e  t h a t  p a re n ts  make in  b re e d in g  f o r  r e s i s ta n c e  to  lo d g in g  
i s  shown c le a r ly  by a  com parison o f  th e  progeny from CP 61-37 x 
L 62 -9 6 , 2 p a re n ts  which a re  b o th  h ig h ly  s u s c e p t ib le  to  lo d g in g , w ith  
th a t  from CP 52-68 x CP 48-103 (T able  6) in  which one p a re n t i s  
h ig h ly  r e s i s t a n t .  In  th e  c ro s s  CP 61-37  x L 62 -9 6 , 70% o f  th e  progeny 
was in  th e  40 to  100% c la s s e s  and p ro b a b ly  sho u ld  be c o n s id e red  
u n a cc e p tab ly  s u s c e p t ib le  to  lo d g in g . However, in  th e  c ro s s  CP 52-68 x 
CP 48-103 o n ly  21% o f  th e  progeny was in  th e  40 to  100% c la s s e s .
T his marked d i f f e r e n c e  i s  due p r im a r i ly  to  th e  genes f o r  r e s is ta n c e  
to  lo d g in g  c o n tr ib u te d  by th e  v e ry  e r e c t  CP 52-68. F u rtherm ore , th e  
b e h a v io r  o f  th e  progeny from CP 61-37 x L 62-96 su g g e s ts  t h a t  c ro sse s  
o f  t h i s  n a tu re ,  i n  which b o th  p a re n ts  a re  h ig h ly  s u s c e p t ib le  to  
lo d g in g  a re  o f  q u e s tio n a b le  v a lu e  i f  any em phasis i s  to  be g iven  to  
lo d g in g  in  s e le c t io n  o f  ex p e rim en ta l c lo n e s .
Lodging b eh av io r in  th e  p a re n ts  and progeny  o f  th e  c ro s s  L 60-25 x 
CP 57-614 .
In  T able  9 a re  p re s e n te d  th e  freq u en cy  d i s t r i b u t io n s  f o r  e r e c t ­
n e ss  based  on th e  % lo d g in g  c l a s s i f i c a t i o n  f o r  th e  p a r e n ts ,  L 60-25 
and CP 57-614, and th e  ex p e rim en ta l c lo n es  in  th e  1973 second s tu b b le  
c ro p .
T his i s  th e  o n ly  one o f  th e  4 c ro s se s  in  which th e  p a re n ts  were 
s i g n i f i c a n t ly  d i f f e r e n t  acco rd in g  to  th e  H onestly  S ig n i f ic a n t  
D iffe re n c e  t e s t .  The p a r e n ta l  r e p l i c a t io n s  d id  n o t o v e rla p  as 3 
r e p l i c a t io n s  o f  CP 57-614 w ere co m p le te ly  e r e c t  and 1 each o ccu rred  
in  th e  10 and 30% lo d g in g  c la s s e s  f o r  a  mean o f  8%; w hereas th e  
r e p l ic a t io n s  o f  L 60-25 ranged  in  a  co n tin u o u s  manner from 50 to  100%, 
w ith  a  mean o f  84%. L 60-25 was th e  m ost lo d g in g - s u s c e p tib le  v a r ie ty
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in  th e  1973 experim en t and i t s  b e h av io r was i n  agreem ent w ith  i t s  
known b e h a v io r  in  o th e r  ex p erim en ts . L ikew ise th e  lo d g in g  r e s i s t a n t  
v a r i e ty ,  CP 57-614 , behaved a s  ex p ec ted  from  o b s e rv a tio n s  in  y ie ld  
t r i a l s .
T able 9 . F requency d i s t r i b u t io n s  in  % lo d g in g  c la s s e s  f o r  th e  p a r e n ts ,  
L 60-25 and CP 57 -614 , and th e  ex p e rim en ta l c lo n es  o f  th e  
progeny  in  th e  second s tu b b le  c rop  in  1973.
P o p u la tio n 0
No. o f  c lo n es  and p e rc e n t o f  progeny in  
each o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean10 20 30 40 SO 60 70 80 90 100
L 60-25 1 1 1 2 5 84.0
CP 57-614 3 1 1 5 8 .0
P rogeny(no .) 21 1 7 6 2 8 7 9 5 7 13 86 4 8 .7
Progeny( % ) 24 1 8 7 2 9 8 10 6 8 15
T his c ro s s  betw een m o d era te ly  r e s i s t a n t  and h ig h ly  s u s c e p t ib le  
p a re n ts  sh o u ld  p ro v id e  r e l i a b l e  in fo rm a tio n  co n ce rn in g  th e  g e n e tic  
b eh av io r o f  r e s i s ta n c e  to  lo d g in g , s in c e  b o th  th e  p a re n ts  and th e  
progeny w ere grown and c l a s s i f i e d  to g e th e r .
The range  in  % lo d g in g  c la s s e s  o f  th e  86 ex p e rim en ta l c lo n es  was 
from 0 to  100%. U nlike  th e  3 p re v io u s  c r o s s e s ,  th e r e  were no c lo n es  
o u ts id e  th e  range  o f  e i t h e r  p a re n t  f o r  t h i s  c r o s s ,  which i s  an i n d i ­
c a t io n  o f  th e  s tro n g  in f lu e n c e  t h a t  th e  environm ent has on th e  e x p re s ­
s io n  o f  e re c tn e s s  and i s  f u r th e r  in d ic a t io n  o f  th e  q u a n t i t a t iv e  n a tu re  
o f  lo d g in g  b e h a v io r .
Even though th e  v a r i a t io n  e x h ib ite d  by th e  p a r e n ta l  and e x p e r i­
m ental c lo n es  was co n tin u o u s in  n a tu re ,  th e  freq u en cy  d i s t r i b u t io n  
o f  th e  progeny d id  n o t resem ble  a  normal c u rv e . C la sse s  10 th ro u g h  
90% c o n ta in ed  a  un ifo rm  d i s t r i b u t i o n  o f  c lo n es  w hereas b o th  th e  0 and
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100% lo d g in g  c la s s e s  c o n ta in e d  d i s p r o p o r t i o n a t e ly  h ig h  num bers o f  
c lo n e s —24 and 15% o f  th e  p ro g e n y , r e s p e c t iv e ly .
As w ould be e x p ec te d  o f  a  c ro s s  be tw een  a  m o d e ra te ly  e r e c t  and a  
h ig h ly  s u s c e p t ib l e  v a r i e t y ,  t h e r e  was a  s m a l le r  p e rc e n ta g e  o f  0% 
lodged  c lo n a l  p l o t s  th a n  f o r  th e  c r o s s ,  CP 52-68  x CP 4 8 -1 0 3 , betw een 
an  e r e c t  and a  m o d e ra te ly  s u s c e p t ib le  v a r i e t y .  F u r th e rm o re , 59%, 
compared to  21% f o r  th e  f i r s t  c r o s s ,  o f  th e  p ro g en y  was in  c l a s s e s  
ra n g in g  from  40 t o  100% lo d g ed  s t a l k s .
A gain , th e  d a ta  in  T a b le  9 p ro v id e  l i t t l e  b a s i s  f o r  an  e s t im a te  
o f  h e r i t a b i l i t y .  Not u n l ik e  th e  seco n d  c r o s s ,  L 61-67  x CP 6 2 -2 5 8 , 
th e  2 p l o t s  o f  t h e  p a re n t  CP 57-614 w hich h ad  lo dged  s t a l k s  i n d i c a t e  
t h a t  n o t a l l  c lo n e s  e x h ib i t i n g  0% lo d g in g  can  be  c o n s id e re d  a s  e r e c t  
as CP 5 2 -6 8 . On th e  o th e r  h a n d , th e  b e h a v io r  o f  th e  h ig h ly  s u s c e p t ib le  
p a re n t  L 60 -25  s u g g e s ts  t h a t  a l l  c lo n e s  w ith  50% o r  more lo d g ed  s t a l k s  
would be  u n a c c e p ta b le . T h e re fo re ,  s e l e c t i o n  among th o s e  c lo n a l  p lo t s  
w ith  0% lo d g in g  would b e , a t  b e s t ,  o n ly  m o d e ra te ly  e f f e c t i v e .
T a b le s  10 th ro u g h  21 c o n ta in  f re q u e n c y  d i s t r i b u t i o n s  b a se d  on th e  
% lo d g in g  sy stem  f o r  th e  p a r e n ta l  and e x p e r im e n ta l c lo n e s  o f  each  
Group XI c ro s s  in  in d iv id u a l  y e a r s  and f o r  th e  mean o f  1973 and 1974.
F o r th e  % lo d g in g  sy s te m , e x p e r im e n ta l  c lo n e s  o c c u r re d  in  one o f  
11 lo d g in g  c l a s s e s ,  ra n g in g  from  0 to  100%, f o r  in d iv id u a l  y e a r s .  For 
th e  mean o f  b o th  y e a r s ,  each  lo d g in g  c l a s s  r e p r e s e n ts  a  ra n g e  o f  10%, 
ex cep t th e  f i r s t  and l a s t  lo d g in g  c l a s s e s .  The f i r s t  c l a s s  r e p r e s e n ts  
a  ran g e  o f  0 - 5% and th e  l a s t  c l a s s  r e p r e s e n t s  a  ran g e  o f  96 -  100%. 
These 2 c l a s s e s  a r e  p re s e n te d  in  th e  t a b l e s  a s  0 and 100% lo d g in g , 
r e s p e c t i v e l y ,  i n  o r d e r  to  f a c i l i t a t e  th e  com parison  o f  in d iv id u a l
y e a r s  to  th e  mean o f  b o th  y e a r s .  F o r th e  re m a in in g  9 c l a s s e s ,  c l a s s  
c e n te r s  a r e  u sed  i n  th e  t a b l e s  t o  r e p r e s e n t  each  % lo d g in g  c l a s s  f o r  
th e  mean o f  b o th  y e a r s .
As p o in te d  o u t  e a r l i e r ,  a l th o u g h  H u rr ic a n e  Carmen cau sed  s e v e re  
lo d g in g  e a r ly  i n  1974, th e  r e l a t i v e  b e h a v io r  o f  th e  p a r e n ts  l a t e r  i n  
th e  y e a r  was in  g e n e r a l  ag reem ent w ith  th e  1973 b e h a v io r .  However, 
due t o  v e ry  l i g h t  lo d g in g  in  1975, th e  b e h a v io r  o f  th e  p a r e n ta l  
v a r i e t i e s  d id  n o t  p ro v id e  a d e q u a te  d i s t i n c t i o n  be tw een  lo d g in g  ty p e s  
i n  1975 n o r  was i t  r e l a t e d  t o  t h e i r  b e h a v io r  in  th e  2 p re v io u s  y e a r s .  
T h e r e f o r e ,  i t  was co n clu d ed  t h a t  th e  1975 d a ta  sh o u ld  be  e v a lu a te d  
s e p a r a t e ly  from  th e  1973 and 1974 d a ta .
As f o r  th e  Group I  c r o s s e s ,  th e  s e g r e g a te s  o f  th e  c ro s s e s  w ere 
u n s e le c te d  and b e c a u se  o f  th e  p o s s i b i l i t y  t h a t  th o s e  w ith  mean s t a l k  
le n g th  o f  l e s s  th a n  6 f e e t  m ig h t te n d  to  b e  more r e s i s t a n t  to  lo d g in g  
due t o  t h e i r  s h o r t  s t a t u r e ,  th e  d a ta  in c lu d e d  in  th e  freq u e n cy  
d i s t r i b u t i o n s  a r e  l im i te d  to  th e  c lo n e s  w ith  mean s t a l k  le n g th  o f  
6 f e e t  o r  g r e a t e r .
Lodging b e h a v io r  i n  th e  p a r e n ts  and  p rogeny  o f  th e  c ro s s  CP 52-68  x 
L 6 5 -6 9 .
T ab le  10 c o n ta in s  th e  f re q u e n c y  d i s t r i b u t i o n s  f o r  e r e c tn e s s  
b a se d  on th e  % lo d g in g  system  f o r  th e  p a r e n t s ,  CP 52-68  and L 6 5 -6 9 , 
and th e  e x p e r im e n ta l  c lo n e s  in  th e  1973 p l a n t  cane c ro p  and th e  1974 
f i r s t  s tu b b le  c ro p .
The b e h a v io r  o f  th e  p a r e n ts  o f  t h i s  c ro s s  was s i m i l a r  in  b o th  
y e a r s  d e s p i t e  th e  o c c u rre n c e  o f  a  h u r r ic a n e  i n  1974. F o r b o th  y e a r s ,  
th e  p a r e n ts  w ere s i g n i f i c a n t l y  d i f f e r e n t  and  t h e i r  b e h a v io r  was in  
ag reem en t w ith  t h e i r  known b e h a v io r  in  lo n g - te rm  o b s e r v a t io n s .
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CP 52 -6 8 , known as a s ta n d a rd  f o r  e re c tn e s s  under L o u is ian a  c o n d it io n s , 
was th e  more e r e c t  p a re n t  in  b o th  y e a rs  w ith  a  mean o f  0% in  1973 and 
15% in  1974; w hereas L 65 -6 9 , c o n s id e re d  one o f  th e  most lo d g in g  
s u s c e p t ib le  v a r i e t i e s ,  was lodged more s e v e re ly ,  w ith  a  mean o f  61.7% 
in  1973 and 76.7% in  1974. R e p l ic a tio n s  o f  th e  p a re n ts  d id  n o t o v e r­
la p  in  e i t h e r  y e a r .
T ab le  10. Frequency d i s t r i b u t io n s  in  % lo d g in g  c la s s e s  f o r  th e  p a r e n ts ,  
CP 52-68 and L 65 -69 , and th e  ex p erim en ta l c lo n es  in  th e  
p la n t  cane crop  in  1973 and th e  f i r s t  s tu b b le  crop  in  1974.
No. o f  c lo n es  and p e rc e n t o f  progeny in
P o p u la tio n
each o f  th e fo llo w in g % lod g in g  c la s s e s
T o ta l Mean0 10 20 30 40 '50 i60 70 80 90 100
P la n t cane , 1973
CP 52-68 6 6 00 .0
L 65-69 1 3 2 6 61 .7
P rogen y (n o .) 65 0 0 3 1 3 7 3 2 1 3 88 16.6
P rogeny( % ) 74 0 0 3 1 3 8 3 2 1 3
F i r s t s tu b b le , 1974
CP 52-68 1 2 2 1 6 15.0
L 65-69 1 1 1 2 1 6 76.7
P ro g en y (n o .) 4 5 4 3 9 9 5 7 13 13 16 88 64 .0
Progeny( % ) 5 6 S 3 10 10 6 8 15 15 18
T ab le  11. Frequency d i s t r i b u t io n s  in  % lod g in g  c la s s e s  f o r  th e  p a r e n ts ,  
CP 52-68 and L 65 -6 9 , and th e  ex p erim en ta l c lo n es  as a  mean 
o f  th e  p la n t  cane c rop  in  1973 and th e  f i r s t  s tu b b le  crop  
in  1974.
No. o f  c lo n es  and p e rc e n t  o f  p rogeny in  
each o f  th e  -fo llo w in g  % lo d g in g  c la s s e s  
P o p u la tio n  0 10 20 30 40 50 60 70 80 90 100 T o ta l  Mean
CP 52-68 3 3 6 7 .5
L 65-69 1 1 3 1 6 69 .2
Progeny (n o .)  8 7 17 10 15 12 3 7 4 3 2 88 40 .3
P rogeny( % ) 9 8 19 11 17 14 3 8 5 3 2
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In  a d d i t io n ,  a  c o r r e la t io n  c o e f f ic ie n t  o f  .34 was o b ta in e d  to  
in d ic a te  th e  agreem ent o f  lo d g in g  b e h av io r betw een ex p erim en ta l c lones 
in  1973 and 1974. The h ig h ly  s ig n i f i c a n t  r  v a lu e  was p o s i t iv e  and 
in d ic a te d  a  m odera te ly  low a s s o c ia t io n .  T h is  means th a t  th e r e  was a  
m odera te ly  low ten d en cy  f o r  c lo n es  e x h ib i t in g  a  p a r t i c u l a r  b eh av io r 
in  1 y e a r  to  e x h ib i t  th e  same b e h av io r in  th e  o th e r  y e a r .
Because o f  th e  c o n s is te n t  b e h av io r o f  th e  p a re n ta l  v a r i e t i e s  
and th e  ag reem ent, a lth o u g h  m odera te ly  low , o f  c lones betw een y e a r s ,  
i t  i s  f e l t  th a t  av e rag in g  th e  2 y e a rs  f o r  th e  purpose o f  in te r p r e t in g  
th e  b e h a v io r  o f  th e  p rogeny would p ro v id e  a  more a c c u ra te  e v a lu a tio n  
o f  th e  in h e r i ta n c e  o f  lodg ing  b e h av io r . T h e re fo re , mean e re c tn e s s  as 
an av erag e  o f  b o th  y e a rs  was o b ta in e d  f o r  th e  p a re n ts  and th e  progeny 
o f  t h i s  c ro s s .
P re se n te d  in  T able  11 a re  th e  freq u en cy  d i s t r i b u t io n s  f o r  e r e c t ­
ness  based  on th e  % lo d g in g  system  o f c l a s s i f i c a t i o n  f o r  th e  p a r e n ts ,  
CP 52-68 and L 65 -6 9 , and th e  ex p erim en ta l c lo n es  as a mean o f  th e  
1973 p la n t  cane crop  and th e  1974 f i r s t  s tu b b le  c rop .
The p a r e n ta l  r e p l i c a t i o n s  d id  n o t o v e r la p . One r e p l i c a t i o n  o f  
CP 52-68 was in  th e  0% c la s s  and th e  o th e r  5 r e p l ic a t io n s  ranged  from 
5 to  15% lodged s t a l k s ,  w ith  a  mean o f  7.5%. The p a re n ts  o b v io u s ly  
d i f f e r e d  in  % lo d g in g  as L 65-69 ranged in  r e p l ic a t io n s  from  50 to  
85%, w ith  a  mean o f  69.2%. The r e s u l t s ,  as f o r  in d iv id u a l  y e a r s ,  
w ere in  agreem ent w ith  lo n g -te rm  b eh av io r o f  th e s e  2 v a r i e t i e s  under 
L o u isian a  c o n d it io n s . A gain , CP 52-68 i s  c o n s id e re d  one o f  th e  most 
e r e c t  v a r i e t i e s  in  L o u is ia n a , whereas L 65-69 i s  one o f  th e  most 
lo d g in g  s u s c e p t ib le  v a r i e t i e s  in  most y e a r s .  A ccording to  th e
H o n e stly  S ig n i f i c a n t  D if f e re n c e  t e s t ,  t h e  p a r e n ts  w ere s i g n i f i c a n t l y  
d i f f e r e n t .
The b e h a v io r  o f  t h e  p a r e n ts  s u g g e s ts  t h a t  t h e  p ro g e n y , grown 
u n d e r th e  same c o n d i t io n s  and c l a s s i f i e d  by th e  same p ro c e d u re ,  sh o u ld  
p ro v id e  r e l i a b l e  in fo rm a t io n  c o n c e rn in g  th e  g e n e t i c  b e h a v io r  o f  
r e s i s t a n c e  to  lo d g in g  f o r  a  c r o s s  be tw een  lo d g in g  r e s i s t a n t  and 
lo d g in g  s u s c e p t ib le  p a r e n t s .
The 88 e x p e r im e n ta l  c lo n e s  ra n g e d  in  % lo d g e d  s t a l k s  from  0 to  
100%. J u s t  a s  f o r  th e  p a r e n t a l  r e p l i c a t i o n s ,  t h e  v a r i a t i o n  among th e  
p h e n o ty p ic  c l a s s e s  o f  th e  p ro g en y  was c o n tin u o u s . A lthough  th e  
v a r i a t i o n  was i n d i c a t i v e  o f  a  q u a n t i t a t i v e  t r a i t ,  th e  p o p u la t io n  
e x h ib i te d  c e r t a i n  f e a tu r e s  u n c h a r a c t e r i s t i c  o f  a  norm al d i s t r i b u t i o n .  
The c l a s s  c e n te r  w hich  c o n ta in e d  th e  m ost c lo n e s  was 20% w ith  17 
c lo n e s ,  o r  19% o f  th e  p ro g e n y . The p ro g en y  mean was in te r m e d ia te  
to  th e  p a r e n ts  and a p p ro x im a te ly  th e  same as th e  a r i th m e t i c  a v e rag e  
o f  th e  2 p a r e n t a l  m eans. A lso , 42 c lo n e s  w ere below  th e  a r i th m e t ic  
av e rag e  o f  th e  2 p a r e n t a l  m eans, w hereas 46 c lo n e s  w ere abo v e.
However, 24 c lo n e s ,  o r  27% o f  th e  p ro g e n y , had  20% o r  l e s s  lod g ed  
s t a l k s ,  which i s  c o n s id e re d  a c c e p ta b le  i n  e r e c tn e s s .
F iv e  e x p e r im e n ta l  c lo n e s  w ere  o u ts id e  th e  p a r e n ta l  ra n g e  in  % 
lo d g in g . A ll 5 w ere above th e  ra n g e  o f  L 6 5 -6 9 . An a n a ly s i s  o f  
v a r ia n c e ,  u s in g  th e  2 y e a r s  a s  r e p l i c a t i o n s ,  was c a lc u la te d  among 
th e  p ro g en y  and th e  p a r e n ts  o f  t h i s  c r o s s .  A h ig h ly  s i g n i f i c a n t  
F v a lu e  f o r  th e  c lo n e s  s o u rc e  o f  v a r i a t i o n  in d i c a t e d  t h a t  g e n e t i c  
d i f f e r e n c e s  o c c u r re d  among th e  s e g r e g a te s  and th e  p a r e n t s .  F u r th e r ­
m ore, a  h ig h  c o e f f i c i e n t  o f  v a r i a t i o n  o f  63%, b a se d  on th e  g e n e r a l iz e d
ex p erim en ta l e r r o r ,  and th e  h ig h ly  s ig n i f i c a n t  F v a lu e  f o r  th e  y e a rs  
so u rc e  o f  v a r i a t io n  in  th e  a n a ly s is  o f  v a r ia n c e  in d ic a te d  th e  v e ry  
s t ro n g  in f lu e n c e  t h a t  environm ent has on th e  e x p re ss io n  o f  e r e c tn e s s .
However, a cc o rd in g  to  th e  H o n estly  S ig n i f ic a n t  D iffe re n c e  t e s t ,  
t h e r e  were no c lo n es  s i g n i f i c a n t l y  s u p e r io r  in  e re c tn e s s  to  th e  mean 
o f  CP 52-68 o r  s i g n i f i c a n t l y  i n f e r i o r  in  e re c tn e s s  to  th e  mean o f  
L 65-69 . T here were 8 c lo n es  n u m e ric a lly  low er in  e re c tn e s s  t o  th e  
mean o f  CP 52-68 , a lth o u g h  none w ere s i g n i f i c a n t ly  low er; w hereas 
th e r e  were 16 c lo n es  n u m e ric a lly  h ig h e r  th a n  th e  mean o f  L 6 5 -6 9 , 
a lth o u g h  none were s i g n i f i c a n t ly  h ig h e r .
D esp ite  th e  la c k  o f  s t a t i s t i c a l  su p p o rt f o r  t r a n s g r e s s iv e  
s e g r e g a t io n ,  i t  i s  e v id e n t t h a t  th e r e  were some c lo n es  among th e  
p rogeny  th a t  w ere p ro b a b ly  equal in  e re c tn e s s  to  CP 52-68. S in ce  
a l l  th e  r e p l i c a t io n s  o f  CP 52-68 had 20% o r  le s s  lodged s t a l k s ,  
c o n s id e re d  a c c e p ta b le , i t  i s  p ro b a b le  t h a t  th e  24 ex p e rim en ta l c lo n es  
e x h ib i t in g  20% o r  l e s s  lodged s t a l k s  p o sse ss  th e  g e n e tic  ten d en cy  
o f  CP 52-68 to  rem ain e r e c t .  F u rth erm o re , th e  ran g e  o f  th e  r e p l i ­
c a t io n s  o f  L 65-69 su g g e s ts  t h a t  a l l  ex p erim en ta l c lo n es  w ith  50% o r  
g r e a te r  lodged s t a lk s  would be u n a c c e p ta b le . N e v e r th e le s s , t h e  d a ta  
i n d ic a te  t h a t  t h i s  c r o s s ,  CP 52-68 x  L 65 -69 , betw een lod g in g  
r e s i s t a n t  and s u s c e p t ib le  p a re n ts  would be a s u i t a b l e  so u rce  o f  
e r e c t  s e g re g a te s  in  a  b re e d in g  program .
I t  i s  e v id e n t from th e  r  v a lu e  o f  .3 4 , p re s e n te d  e a r l i e r  betw een 
c lo n e s  in  s e p a ra te  y e a rs  t h a t  l im i te d  su ccess  would be r e a l i z e d  f o r  
s e le c t io n  o f  e r e c t  c lo n es  based  on 1 y e a r 's  r e s u l t s .  For a  more 
a c c u ra te  e s t im a te  o f  h e r i t a b i l i t y ,  o r  th e  p ro p o r t io n  o f  th e  t o t a l
v a r i a t i o n  t h a t  i s  g e n e t i c  i n  n a t u r e ,  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  
e r e c tn e s s  c l a s s i f i c a t i o n  v a lu e s  o f  c lo n e s  i n  in d iv id u a l  y e a r s  and th e  
mean e r e c tn e s s  c l a s s i f i c a t i o n  v a lu e s  o f  b o th  y e a r s  w ere c a lc u la te d .
The r  v a lu e s  w ere .8 0  and .8 3 ,  r e s p e c t i v e l y ,  betw een th e  mean o f  b o th  
y e a r s  and  t h a t  o f  each  y e a r —th e  1973 p la n t  cane c ro p  and  th e  1974 
f i r s t  s tu b b le  c ro p . T hese r  v a lu e s  w ere p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  
and c o u ld  be i n t e r p r e t e d  a s  m eaning t h a t  m ost c lo n e s  e r e c t  in  e i t h e r  
y e a r  te n d e d  t o  be  e r e c t  a s  an a v e ra g e  o f  b o th  y e a r s .  H ence, f o r  
e i t h e r  y e a r ,  th e  r e l a t i v e l y  h ig h  h e r i t a b i l i t y  e s t im a te  i n d i c a t e s  t h a t  
s e l e c t i o n  f o r  lo d g in g  r e s i s t a n c e  among th e  e x p e r im e n ta l c lo n e s  o f
A n o th e r m easure  o f  t h e  e f f e c t iv e n e s s  o f  s e l e c t i o n  b a se d  upon 1 
s e a s o n 's  r e s u l t s  i s  a com parison  o f  th e  freq u e n cy  o f  e r e c t  c lo n e s  
o f  th e  e n t i r e  p ro g en y  to  th e  f r e q u e n c y  o f  e r e c t  c lo n e s  o f  a  s e l e c t e d  
p ro g en y . Of th e  88 c lo n e s  i n  th e  u n s e le c te d  p ro g en y , 24 c lo n e s ,  o r  
27%, had  20% o r  l e s s  lo d g ed  s t a l k s  a s  an  a v e rag e  o f  b o th  y e a r s .  I f  
s e l e c t i o n  had  b een  p r a c t i c e d  among th e  c lo n e s  o f  th e  p l a n t  cane  c ro p  
in  1973 f o r  a l l  c lo n e s  w ith  20% o r  l e s s  lo dged  s t a l k s ,  65 c lo n e s ,  a l l  
w ith  0% lo d g in g , w ould have  been  a c c e p ta b le .  Of th e s e  65 c lo n e s ,  23 
w ere a l s o  a c c e p ta b le  a s  an a v e ra g e  o f  b o th  y e a r s .  T h e re fo re ,  35% o f  
th e  p ro g en y  s e l e c t e d  i n  1973 w ould h av e  been  a c c e p ta b le  a s  an  a v e rag e  
o f  b o th  y e a r s .  T h is  r e p r e s e n t s  a  n e t  g a in  o f  o n ly  8% f o r  th e  s e l e c te d  
p ro g en y  o v e r  th e  t in s e le c te d  p ro g e n y .
The g a in  from  s e l e c t i o n  in  1973 would have been  o f  l i t t l e  v a lu e  
in  o b ta in in g  c lo n e s  w hich would p ro v e  t o  be  r e s i s t a n t  t o  lo d g in g . I t  
i s  a p p a re n t t h a t  th e  n e g l i g i b l e  g a in  from  s e l e c t io n  f o r  e r e c tn e s s  in
t h i s  c r o s s  would
1973 was due to  th e  f a c t  t h a t  many s u s c e p t ib le  c lo n es  in  th e  progeny 
f a i l e d  to  lodge d e s p i te  t h e i r  s u s c e p t i b i l i t y .  Note th a t  65 o f  th e  
88 c lo n es  in  th e  progeny had 0% lo d g in g . T h is  f a i l u r e  o f  s u s c e p t ib le  
c lo n es  in  th e  progeny to  lodge i n  1973 i s  s u r p r i s in g  in  view o f  th e  
b e h a v io r  o f  th e  6 r e p l ic a t io n s  o f  L 6 5 -6 9 , a l l  o f  which had a t  l e a s t  
50% lo d g in g . However, i t  i s  a ls o  u n r e a l i s t i c  to  assume, as th e  1973 
d a ta  s u g g e s t, t h a t  65 o f  a  t o t a l  o f  88 c lo n es  from th e  c ro s s  CP 52-68 
x L 65-69 would be as r e s i s t a n t  t o  lo d g in g  as  th e  e r e c t  CP 52-68 
p a r e n t .  I t  i s  o b v io u s , th e r e f o r e ,  t h a t  n o t a l l  o f  th e  65 c lo n es  
a c c e p ta b le  in  1973 were in d eed  r e s i s t a n t  t o  lo d g in g .
A f a r  g r e a te r  g a in  would have been  r e a l i z e d  i f  s e l e c t io n  had 
been p r a c t ic e d  in  th e  f i r s t  s tu b b le  crop  in  1974. In  1974 o n ly  13 
c lo n e s  had 20% o r  l e s s  lo d g in g  b ecause  o f  th e  e f f e c t  o f  H u rrican e  
Carmen. A ll 13 c lo n e s , o r  100% o f  th e  p rogeny  s e le c te d  in  1974, 
would have e x h ib i te d  20% o r  l e s s  lod g in g  as an average o f  b o th  y e a rs . 
T h is r e p re s e n ts  a  g a in  o f  73% f o r  th e  s e le c te d  progeny o v e r th e  
u n s e le c te d  p rogeny . S ince a l l  c lo n es  e r e c t  in  1974 were c o n sid e re d  
e r e c t  as an av erag e  o f  b o th  y e a r s ,  i t  i s  e v id e n t t h a t  c lo n es  t h a t  
rem ain  e re c t  a f t e r  s e v e re  lo d g in g  has o ccu rred  could  be e f f e c t iv e ly  
s e le c te d .
In  c o n t r a s t ,  19 c lo n es  had 50% o r  g r e a te r  lo d g in g  in  1973.
A ll 19, o r  100%, w ere among th e  31 c lo n es  w ith  50% o r g r e a te r  lod g in g  
as an  av erage  o f  b o th  y e a r s .  F u rth erm o re , o f  th e  31 c lo n es  e x h ib i t in g  
50% o r  g r e a te r  lo d g in g  as an av erag e  o f  b o th  y e a r s ,  30 were from among 
th e  63 c lo n es  w ith  50% o r  g r e a te r  lodged s t a l k s  in  1974. T h e re fo re , 
48% o f  th e  c lo n es  co n sid e red  v e ry  s u s c e p t ib le  in  1974 were a ls o
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s u s c e p t ib le  as  an av e rag e  o f  b o th  y e a r s .
As p o in te d  o u t e a r l i e r ,  i t  i s  f e l t  t h a t  th e  d a ta  r e s u l t i n g  
from 1973 and 1974 would p ro v id e  a  more a c c u ra te  e v a lu a t io n  o f  th e  
in h e r i t a n c e  o f  lo d g in g  b e h a v io r  i f  c o n s id e re d  c o l l e c t i v e l y .  However, 
th e  o c c u rre n c e  o f  th e  h u r r ic a n e  in  1974 p ro v id e s  an o p p o r tu n i ty  to  
e v a lu a te  t h e  g e n e t ic  b e h a v io r  o f  lo d g in g  r e s i s t a n c e  u n d e r extrem e 
lo d g in g  c o n d i t io n s .  T h e re fo re , th e  1974 d a ta  were exam ined s e p a r a te ly .
N ote in  T ab le  10 t h a t  th e r e  was a  d i s t i n c t  d i f f e r e n c e  betw een 
th e  p a re n ts  as th e  p a r e n ta l  r e p l i c a t i o n s  d id  n o t o v e r la p . The 
r e p l i c a t i o n s  o f  CP 52-68 ran g ed  from  0 to  30% lo d g in g , w ith  a  mean 
o f  15%. In  c o n t r a s t ,  th e  r e p l i c a t i o n s  o f  L 65-69 ra n g e d  from  40 to  
100% lo d g in g , w ith  a  mean o f  76.7%. The b e h a v io r  o f  th e  p a r e n ts ,  
a lth o u g h  in f lu e n c e d  by h u r r ic a n e  c o n d i t io n s ,  was n o t u n l ik e  t h e i r  
b e h a v io r  i n  norm al y e a r s .  CP 52-68 was d i s t i n c t l y  more lo d g in g  
r e s i s t a n t  a s  th e  p lo t s  o f  L 65-69 w ere c o n s i s t e n t ly  more decumbent 
th a n  th e  p l o t s  o f  CP 52 -68 . A ccord ing  t o  th e  H o n estly  S ig n i f ic a n t  
D iffe re n c e  t e s t ,  th e  p a r e n ts  w ere s i g n i f i c a n t l y  d i f f e r e n t .
The ra n g e  among th e  88 s e g re g a te s  was from  0 to  100% lo d g in g .
As would be e x p ec ted  in  a  h u r r ic a n e  y e a r ,  t h e r e  was a  s t r o n g  e n v iro n ­
m en ta l in f lu e n c e  on th e  e x p re s s io n  o f  e r e c tn e s s .  I n d ic a t iv e  o f  a 
q u a n t i t a t i v e  t r a i t ,  th e  v a r i a t i o n  among th e  p h e n o ty p ic  c la s s e s  was 
c o n tin u o u s . However, t h e r e  w ere c e r t a i n  f e a tu r e s  o f  th e  freq u en cy  
d i s t r i b u t i o n  which w ere a ty p i c a l  o f  a  norm al d i s t r i b u t i o n .  The 
freq u en cy  d i s t r i b u t i o n  was somewhat skewed w ith  lo d g in g  c la s s e s  80,
9 0 , and 100% c o n ta in in g  48% o f  th e  e x p e r im e n ta l c lo n e s . The rem ain in g  
c la s s e s  c o n ta in e d  a  somewhat u n ifo rm  d i s t r i b u t i o n  o f  e x p e r im e n ta l
c lo n e s .  The p ro g en y  mean was in te r m e d ia te  to  th e  p a r e n t  means b u t 
was above th e  a r i t h m e t i c  a v e ra g e  o f  th e  p a r e n ta l  m eans. T w e n ty -f iv e  
c lo n e s  w ere below  th e  a r i th m e t ic  p a r e n t a l  a v e ra g e , w hereas 63 c lo n es  
w ere  above. As f u r t h e r  i n d i c a t io n  o f  th e  s t r o n g  in f lu e n c e  t h a t  
en v iro n m en t h a s  on  th e  e x p re s s io n  o f  e r e c tn e s s ,  t h e r e  w ere no c lo n e s  
o u t s id e  th e  ra n g e  o f  e i t h e r  p a r e n t .
S ev en ty -tw o  c lo n e s ,  o r  82% o f  t h e  p ro g e n y , h ad  40% o r  g r e a t e r  
lo d g ed  s t a l k s ,  w hereas o n ly  13 c lo n e s ,  o r  15% o f  th e  p ro g e n y , had 
20% o r  l e s s  lo d g ed  s t a l k s .  The u n u s u a l ly  h ig h  p e rc e n ta g e  o f  
u n a c c e p ta b le  c lo n e s  in  t h i s  c r o s s ,  i n d i c a t e  t h a t ,  u n d e r  c o n d i t io n s  
c o n d u c iv e  to  s e v e re  lo d g in g ,  even a  c r o s s  in v o lv in g  a  h ig h ly  r e s i s t a n t  
p a r e n t  would c o n ta in  v e ry  few s e g r e g a te s  r e s i s t a n t  t o  lo d g in g .
N e v e r th e le s s ,  i t  i s  p ro b a b le  t h a t  a l l  c lo n e s  w ith  0 t o  30% 
lo d g ed  s t a l k s  would be a c c e p ta b le  in  e r e c tn e s s  s in c e  th e  r e p l i c a t i o n s  
o f  CP 52-68  ra n g e d  from  0 to  30% and no c lo n e s  o f  th e  s u s c e p t ib le  
p a r e n t ,  L 6 5 -6 9 , e x h ib i te d  l e s s  th a n  40% lodged  s t a l k s .  A lso , i t  
c an  p ro b a b ly  b e  co n c lu d ed  t h a t  th e s e  a c c e p ta b le  c lo n e s  c o u ld  b e  e f f e c ­
t i v e l y  s e l e c t e d  s in c e  th e y  rem ained  e r e c t  u n d e r s e v e re  lo d g in g  
c o n d i t io n s .
F u r th e rm o re , o f  th e  65 c lo n e s  w ith  20% o r  l e s s  lo d g in g  in  1973, 
o n ly  13 c lo n e s ,  o r  20%, h ad  20% o r  l e s s  lodged  s t a l k s  in  1974. 
C o n v e rse ly , o f  t h e  19 c lo n e s  w ith  50% o r  g r e a t e r  lo d g in g  i n  1973, 
a l l  b u t  1 , o r  95%, w ere among th e  e x p e r im e n ta l  c lo n e s  e x h ib i t in g  50% 
o r  g r e a t e r  lo d g in g  in  1974.
I t  can  b e  co n c lu d ed  t h a t ,  f o r  t h i s  c r o s s ,  s e l e c t i o n  u n d e r  norm al 
lo d g in g  c o n d i t io n s  o f  c lo n e s  in  s m a l l ,  u n r e p l i c a t e d  p l o t s  w ould n o t
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be e f f e c t i v e  in  id e n t i f y in g  th o s e  c lo n e s  t h a t  w ould rem ain  e r e c t  a f t e r  
s e v e re  lo d g in g  h as  o c c u rre d . However, i t  a p p ea rs  t h a t  c lo n e s  decum bent 
u n d e r norm al c o n d it io n s  would a l s o  b e  decum bent a f t e r  s e v e re  lo d g in g  
has o c c u rre d .
As r e f e r r e d  t o  e a r l i e r  in  t h i s  m a n u sc r ip t , i t  was f e l t  t h a t  
th e  197S d a ta  sh o u ld  be e v a lu a te d  s e p a r a te ly  from  th e  1973 and 1974 
d a ta .  Because o f  th e  v e ry  l i g h t  lo d g in g  in  t h a t  y e a r  th e  b e h a v io r  
o f  th e  p a r e n ta l  v a r i e t i e s  d id  n o t  p ro v id e  a d e q u a te  d i s t i n c t i o n  betw een 
th e  2 n o r  was i t  r e l a t e d  to  t h e i r  b e h a v io r  i n  t h e  2 p re v io u s  y e a r s .
T ab le  12 c o n ta in s  th e  fre q u e n c y  d i s t r i b u t i o n s  f o r  e r e c tn e s s  
b ased  on th e  % lo d g in g  system  o f  c l a s s i f i c a t i o n  f o r  th e  p a r e n t s ,
CP 52-68  and L 6 5 -6 9 , and th e  e x p e r im e n ta l c lo n e s  i n  th e  1975 second 
s tu b b le  c ro p .
T ab le  12. Frequency d i s t r i b u t i o n s  in  % lo d g in g  c l a s s e s  f o r  th e  
p a r e n t s ,  CP 52-68 and L 6 5 -6 9 , and th e  e x p e r im e n ta l 
c lo n e s  in  th e  1975 seco n d  s tu b b le  c ro p .
P o p u la tio n 0
No. o f  c lo n es  and p e rc e n t  o f  p ro g en y  in  
each  o f  th e  fo l lo w in g  % lo d g in g  c la s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
CP 52-68 5 1 6 1 .7
L 65-69 3 1 1 1 6 2 1 .7
P ro g en y (n o .) 31 18 9 10 9 5 3 0 0 2 1 88 19 .7
P ro g en y ( % ) 35 20 10 11 10 6 3 0 0 2 1
N ote  in  T ab le  12 t h a t ,  a l th o u g h  th e r e  was some d i s t i n c t i o n  betw een 
th e  v a r i a t i o n  in  r e p l i c a t i o n s  o f  each  p a re n t  t h e  d i f f e r e n c e  betw een
th e  p a r e n ta l  means d id  n o t p ro v id e  enough d i s t i n c t i o n  t o  d i f f e r e n t i a t e  
th e  v a r i e t i e s  a d e q u a te ly . In  1975 th e  mean f o r  L 65-69 was 21.7% , 
w hereas th e  means f o r  L 65-69 i n  1973 and 1974 f o r  t h i s  c ro s s  w ere 6 1 .7  
and 76.7% , r e s p e c t iv e ly .  T h e re fo re , s in c e  th e  n o rm a lly  s u s c e p t ib le
62
L 65-69 behaved as  r e s i s t a n t  in  1975, i t  i s  p ro b a b le  t h a t  th e  o b v io u s ly  
m ild  lo d g in g  w hich o c c u rre d  was n o t p ro p e r  lo d g in g  c o n d it io n s  f o r  a 
g e n e t ic  s tu d y  o f  th e  b e h a v io r  o f  lo d g in g .
Lodging b e h a v io r  in  th e  p a r e n ts  and p ro g en y  o f  th e  c r o s s  L 60-25 x 
CP 66-346.
The freq u e n cy  d i s t r i b u t i o n s  f o r  e r e c tn e s s  b a sed  on th e  % lo d g in g  
system  f o r  th e  p a r e n t s ,  L 60-25  and CP 66 -346 , and th e  ex p e rim en ta l 
c lo n e s  in  th e  1973 p la n t  cane c ro p  and th e  1974 f i r s t  s tu b b le  c ro p  
a re  p re s e n te d  in  T ab le  13.
Even though  th e  h u r r ic a n e  in  1974 caused  more s e v e re  lo d g in g  
th a n  in  1973 th e  p a r e n ta l  b e h a v io r  o f  t h i s  c ro s s  was s im i la r  in  b o th  
y e a r s .  In  each y e a r ,  th e  p a r e n ts  were d i s t i n c t l y  d i f f e r e n t  and 
t h e i r  b e h a v io r  was c o n s i s t e n t  w ith  bo th  y i e ld  t r i a l  and com m ercial 
p ro d u c tio n  d a ta .  CP 66-346 w as, as e x p e c te d , th e  more lo d g in g  
r e s i s t a n t  p a r e n t  in  b o th  y e a r s  w ith  a  mean o f  0% in  1973 and 48.3% 
in  1974. C o n sid e red  one o f  th e  most lo d g in g  s u s c e p t ib le  v a r i e t i e s ,
L 60-25 d is p la y e d  more s e v e r e ly  lodged s t a l k s ,  w ith  a  mean o f  31.7% 
in  1973 and 91.7% in  1974. Only in  1973 d id  th e  p a r e n ta l  r e p l i ­
c a t io n s  o v e r la p .
As f u r t h e r  ev id en ce  o f  th e  a s s o c ia t io n  betw een y e a r s ,  th e  a g re e ­
ment o f  lo d g in g  b e h a v io r  be tw een  e x p e r im e n ta l c lo n e s  in  1973 and 
1974 was e s t im a te d  by c a lc u la t in g  a  c o r r e l a t i o n  c o e f f i c i e n t .  The 
r  v a lu e  o b ta in e d , .4 1 , was h ig h ly  s i g n i f i c a n t ,  p o s i t i v e ,  and 
in d ic a te d  a m odera te  a s s o c ia t i o n .  T h is  can  be i n t e r p r e t e d  as  m eaning 
t h a t  th e r e  was a  m oderate  te n d en c y  f o r  c lo n e s  e x h ib i t in g  a  p a r t i c u l a r  
lo d g in g  b e h a v io r  in  1 y e a r  t o  e x h ib i t  th e  same b e h a v io r  in  th e  o th e r  
y e a r .
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T a b le  13. F req u en cy  d i s t r i b u t i o n s  i n  % lo d g in g  c la s s e s  f o r  th e  
p a r e n t s ,  L 60-25  and CP 6 6 -3 4 6 , and th e  e x p e r im e n ta l 
c lo n e s  i n  th e  p l a n t  cane c ro p  in  1973 and th e  f i r s t  
s tu b b le  c ro p  i n  1974.
P o p u la t io n
No. o f  c lo n e s  and p e r c e n t  o f  p rogeny  in  
e ach  o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean0 10 20 30 40 50 iSO' 70 80 90 100
P la n t cane , 1973
L 60-25 1 1 . 2 2 6 31 .7
CP 66-346 6 6 0 0 .0
Progeny  ( n o .) 52 1 3 3 6 7 3 1 4 0 3 83 19 .5
P ro g en y ( % ) 63 1 4 4 7 8 4 1 5 0 4
F i r s t s tu b b le , 1974
L 60-25 1 3 2 6 9 1 .7
CP 66-346 1 2 1 2 6 4 8 .3
P ro g en y (n o .) 3 1 2 7 6 7 7 5 8 22 15 83 69 .2
P ro g en y ( % ) 4 1 2 8 7 8 8 6 10 27 18
As a  r e s u l t  o f  th e  m o d e ra te  ag reem en t o f  c lo n e s  and th e  c o n s i s t e n t
b e h a v io r  o f  th e  p a r e n t a l  v a r i e t i e s  b e tw een  y e a r s ,  i t  i s  f e l t  t h a t  a  
m ore a c c u r a te  e v a lu a t io n  o f  th e  i n h e r i t a n c e  o f  lo d g in g  b e h a v io r  co u ld  
be  d e r iv e d  from  i n t e r p r e t a t i o n  o f  th e  b e h a v io r  o f  th e  p ro g en y  a s  an 
a v e ra g e  o f  t h e  2 y e a r s .  T h e re fo re ,  mean e r e c tn e s s  a s  an a v e ra g e  o f  
b o th  y e a r s  was o b ta in e d  f o r  th e  p a r e n ts  and  th e  p rogeny  o f  t h i s  c r o s s .
In  T a b le  14 a r e  p r e s e n te d  th e  f re q u e n c y  d i s t r i b u t i o n s  f o r  e r e c t ­
n e s s  b a sed  on th e  % lo d g in g  sy stem  o f  c l a s s i f i c a t i o n  f o r  th e  p a r e n t s ,  
L 60-25  and CP 6 6 -3 4 6 , and th e  e x p e r im e n ta l  c lo n e s  as a  mean o f  th e  
1973 p l a n t  c an e  c ro p  and th e  1974 f i r s t  s tu b b le  c ro p .
As e v id e n c e  o f  th e  d i s t i n c t  d i f f e r e n c e  betw een p a r e n t s ,  th e  
p a r e n ta l  r e p l i c a t i o n s  d id  n o t  o v e r la p .  The r e p l i c a t i o n s  o f  CP 66-346 
spanned from  10 t o  35% lo d g in g ,  w ith  a  mean o f  24.2%. In  c o n t r a s t ,
L 60-25  ra n g e d  in  a  c o n tin u o u s  m anner from  45 to  75% lo d g in g , w ith  a
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mean o f  61.7% . As f o r  in d iv id u a l  y e a r s ,  th e  p a r e n t a l  b e h a v io r  was in  
a c c o rd a n c e  w ith  e x te n s iv e  o b s e r v a t io n s  u n d e r L o u is ia n a  c o n d i t io n s .
The p a r e n ts  w ere  s i g n i f i c a n t l y  d i f f e r e n t  a c c o rd in g  t o  th e  H o n e s tly  
S i g n i f i c a n t  D if f e r e n c e  t e s t .
T a b le  14. F req u en cy  d i s t r i b u t i o n s  in  % lo d g in g  c l a s s e s  f o r  th e  
p a r e n t s ,  L 60-25  and CP 6 6 -3 4 6 , and th e  e x p e r im e n ta l 
c lo n e s  a s  a  mean o f  t h e  p l a n t  can e  c ro p  in  1973 and 
th e  f i r s t  s tu b b le  c ro p  in  1974.
P o p u la t io n 0
No.
each
o f  c lo n e s  and  p e r c e n t  o f  p ro g en y  in  
o f  th e  fo l lo w in g  % lo d g in g  c l a s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
L 60-25 1 1 3 1 6 6 1 .7
CP 66-346 1 3 2 6 2 4 .2
P ro g en y (n o . ) 4 8 11 11 12 14 7 8 3 3 2 83 4 4 .3
P ro g en y ( % ) 5 10 13 13 14 17 8 10 4 4 2
S in c e  b o th  t h e  p a r e n ts  and  th e  p ro g en y  w ere grown and c l a s s i f i e d  
a t  t h e  same tim e  by  th e  same p ro c e d u r e s ,  i t  i s  l o g i c a l  to  assum e t h a t  
t h i s  c r o s s  sh o u ld  p ro v id e  re a s o n a b ly  r e l i a b l e  in fo r m a t io n  c o n c e rn in g  
th e  g e n e t i c  b e h a v io r  o f  lo d g in g  r e s i s t a n c e  betw een  m o d e ra te ly  lo d g in g  
r e s i s t a n t  and lo d g in g  s u s c e p t ib l e  p a r e n t s .
The ra n g e  o f  th e  83 e x p e r im e n ta l  c lo n e s  was from  0 to  100%. For 
t h e  e x p e r im e n ta l  c lo n e s  a s  w e ll  a s  f o r  t h e  p a r e n t a l  r e p l i c a t i o n s  
t h e r e  w ere  s e v e r a l  p h e n o ty p ic  c l a s s e s  e x h ib i t i n g  c o n tin u o u s  v a r i a t i o n ,  
w hich i s  i n d i c a t i v e  o f  q u a n t i t a t i v e  t r a i t s .  However, th e  d i s t r i b u t i o n  
d id  n o t  re sem b le  a  norm al c u rv e ,  a s  t h e r e  w ere c e r t a i n  f e a tu r e s  
u n c h a r a c t e r i s t i c  o f  a  no rm al d i s t r i b u t i o n .  The c l a s s  c e n te r  w hich 
c o n ta in e d  th e  m ost c lo n e s  was 50% w ith  14 c lo n e s ,  o r  17% o f  th e  
p ro g en y . The p ro g en y  mean was in te r m e d ia te  t o  t h e  p a r e n ts  and 
e s s e n t i a l l y  th e  same as th e  a r i t h m e t i c  a v e ra g e  o f  th e  2 p a r e n ta l
m eans. In  a d d i t i o n ,  37 c lo n e s  d is p la y e d  e x e c tn e s s  t h a t  was s u p e r io r  
to  th e  mean o f  t h e  2 p a r e n t s ,  w hereas 46 c lo n e s  w ere i n f e r i o r  in  
e r e c tn e s s  t o  th e  a r i t h m e t i c  p a r e n ta l  mean.
As w ould be  e x p e c te d  from  t h i s  c r o s s ,  th e  number o f  c lo n e s  w ith  
20% o r  l e s s  lo d g ed  s t a l k s  was s i m i l a r  t o  th e  c ro s s  h a v in g  CP 52-68  
as a  p a r e n t .  E ig h te e n  c lo n e s ,  o r  22% o f  th e  p ro g e n y , had  20% o r  l e s s  
lo d g in g .
F o u r te e n  p e r c e n t  o f  t h e  p ro g en y  was o u ts id e  th e  p a r e n ta l  ran g e  
in  % lo d g in g . Four c lo n e s  w ere below  th e  ra n g e  o f  CP 66-346 and 8 
c lo n e s  w ere above th e  ra n g e  o f  L 60 -2 5 . W ith th e  2 y e a r s  s e r v in g  
as  r e p l i c a t i o n s ,  an  a n a ly s i s  o f  v a r ia n c e  was c a l c u l a t e d  among th e  
83 e x p e r im e n ta l  c lo n e s  and t h e  p a r e n t a l  c lo n e s .  A h ig h ly  s i g n i f i c a n t  
F v a lu e  was o b ta in e d  f o r  th e  c lo n e s  s o u rc e  o f  v a r i a t i o n ,  i n d i c a t in g  
g e n e t ic  d i f f e r e n c e  among th e  p a r e n ta l  and  e x p e r im e n ta l  c lo n e s  as an 
a v e ra g e  o f  b o th  y e a r s .  The s t r o n g  in f lu e n c e  t h a t  en v iro n m en t h as  
on th e  e x p re s s io n  o f  e r e c tn e s s  was i n d ic a te d  by  a  h ig h ly  s i g n i f i c a n t  
F v a lu e  f o r  th e  y e a r s  s o u rc e  o f  v a r i a t i o n  and  a h ig h  c o e f f i c i e n t  o f  
v a r i a t i o n  o f  51%, b a se d  on th e  g e n e r a l iz e d  e x p e r im e n ta l  e r r o r . '
However, a p p l i c a t i o n  o f  th e  H o n e s tly  S ig n i f i c a n t  D if f e re n c e  
t e s t  r e v e a le d  t h a t  no c lo n e s  w ere e i t h e r  s i g n i f i c a n t l y  low er th a n  
th e  mean o f  CP 66-346  o r  s i g n i f i c a n t l y  h ig h e r  th a n  t h e  mean o f  
L 6 0 -2 5 . T h ere  w ere  18 c lo n e s  n u m e r ic a l ly  below  th e  mean o f  CP 66-346  
b u t o n ly  4 c lo n e s  w ere  n u m e r ic a l ly  above th e  mean o f  L 60 -2 5 . None 
o f  th e s e  c lo n e s  n u m e r ic a l ly  d i f f e r e n t  from  th e  p a r e n t a l  means w ere 
s i g n i f i c a n t l y  d i f f e r e n t .
A lthough  t r a n s g r e s s i v e  s e g r e g a t io n  was n o t  i n d ic a te d  in  th e
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s t a t i s t i c a l  a n a ly s i s ,  i t  i s  e v id e n t t h a t  some o f  th e  exp erim en ta l 
c lo n es  were p ro b ab ly  s u p e r io r  in  e re c tn e s s  to  CP 66-346 and even 
equal in  e r e c tn e s s  to  CP 52-68 . S ince  none o f  th e  r e p l i c a t io n s  o f  
CP 66-346 had 0% lodged s t a l k s ,  i t  i s  p ro b a b le  th a t  th e  4 f u l l y  
e r e c t  c lo n es  in  th e  p rogeny  can be assumed to  p o sse ss  genotypes f o r  
g r e a te r  e r e c tn e s s .  A lso , th e  ra n g e  o f  r e p l i c a t i o n s  f o r  th e  
m odera te ly  e r e c t  p a r e n t ,  CP 66-346 , su g g e s ts  t h a t  th o se  c lo n a l p lo ts  
c o n ta in in g  from  10 to  35% lo d g in g  cou ld  be  co n s id e re d  as  e r e c t  as 
CP 66-346 and a c c e p ta b le  in  lo d g in g  h a b i t .  A lso , th e  ran g e  in  r e p l i ­
c a tio n s  o f  th e  s u s c e p t ib le  p a r e n t ,  L 6 0 -2 5 , im p lie s  th a t  a l l  e x p e r i­
m ental c lo n e s  w ith  45% o r  g r e a te r  lo d g in g  and e s p e c ia l ly  th e  c lo n es  
w ith  80% o r  g r e a te r  lodged  s t a lk s  would be u n a c c e p ta b le . Although 
th e  p e rc e n ta g e  o f  c lo n es  w ith  20% o r  le s s  lodged  s t a lk s  i s  com parable 
fo r  th e  f i r s t  2 c ro s s e s ,  th e  f i r s t  c r o s s ,  CP 52-68 x L 65 -6 9 , c o n ta in ed  
a g r e a te r  p e rc e n ta g e  o f  a c c e p ta b le  c lo n es  and in d ic a te s  th e  s u p e r io r i ty  
o f  CP 52-68 a s  a  p a re n t o v e r th e  m o d era te ly  e r e c t  CP 66-346 in  
t r a n s m i t t in g  genes f o r  r e s i s t a n c e  to  lo d g in g . N e v e r th e le s s ,  th e re  
were a s u f f i c i e n t  number o f  c lo n es  a c c e p ta b le  in  e re c tn e s s  f o r  t h i s  
c ro s s  and th e r e f o r e  i t s  v a lu e  in  a  b re e d in g  program  would be unques­
t io n a b le .
The r  v a lu e  o f  .4 1 , p re s e n te d  e a r l i e r  betw een c lo n es  in  s e p a ra te  
y ears  s u g g e s ts  t h a t  m oderate b u t n o t com plete  su ccess  would be 
r e a l iz e d  f o r  s e le c t io n  o f  e r e c t  c lo n es  b ased  upon 1 y e a r 's  r e s u l t s .  
H e r i t a b i l i t y ,  as e s tim a te d  by  c o r r e la t io n  c o e f f i c i e n t s  betw een e r e c t ­
n e ss  c l a s s i f i c a t i o n  v a lu e s  o f  c lo n es  in  in d iv id u a l  y e a rs  and th e  mean 
e re c tn e s s  c l a s s i f i c a t i o n  v a lu e s  o f  b o th  y e a r s ,  was c a lc u la te d  in
o r d e r  to  p ro v id e  a  more a c c u r a te  e s t im a te  o f  h e r i t a b i l i t y ,  o r  th e  
p r o p o r t io n  o f  th e  t o t a l  v a r i a t i o n  t h a t  i s  g e n e t ic  i n  n a tu r e .  The 
r  v a lu e s  betw een  th e  mean o f  b o th  y e a r s  and t h a t  o f  each  y e a r—th e  
p l a n t  can e  c ro p  in  1973 and th e  f i r s t  s tu b b le  c ro p  i n  1974—w ere 
.8 3  and .8 5 ,  r e s p e c t i v e l y .  As f o r  th e  f i r s t  c r o s s ,  b o th  r  v a lu e s  
w ere  p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  and c o u ld  b e  i n t e r p r e t e d  as  
m eaning t h a t  m ost c lo n e s  e r e c t  i n  e i t h e r  y e a r  te n d ed  t o  be  e r e c t  
a s  a n  a v e rag e  o f  b o th  y e a r s .  T h u s, f o r  e i t h e r  o f  th e  2 y e a r s ,  th e  
r e l a t i v e l y  h ig h  h e r i t a b i l i t y  e s t im a te s  i n d ic a te  t h a t  s e l e c t i o n  f o r  
lo d g in g  r e s i s t a n c e  among th e  e x p e r im e n ta l  c lo n e s  o f  t h i s  c ro s s  would 
be  r e a s o n a b ly  e f f e c t i v e .
C om parison o f  th e  f re q u e n c y  o f  e r e c t  c lo n e s  o f  th e  e n t i r e  
p ro g en y  to  th e  f re q u e n c y  o f  e r e c t  c lo n e s  o f  a  s e l e c t e d  p ro g en y , i s  
a n o th e r  m easure  o f  th e  e f f e c t iv e n e s s  o f  s e l e c t i o n  f o r  e r e c tn e s s  
b a se d  upon 1 s e a s o n 's  r e s u l t s .  O f th e  83 c lo n e s  t e s t e d ,  18 , o r  22%,
had  20% o r  lo w er lo d g in g  as an a v e ra g e  o f  b o th  1973 and 1974. T h is
p e rc e n ta g e  can  be  ta k e n  a s  th e  r e l a t i v e  fre q u e n c y  o f  c lo n e s  w ith  
s a t i s f a c t o r y  e r e c tn e s s  in  th e  L 60-25  x CP 66-346 c r o s s  and th e  
r e l a t i v e  f re q u e n c y  o f  e r e c t  c lo n e s  t h a t  would be o b ta in e d  w ith o u t 
s e l e c t i o n  in  s m a l l ,  u n r e p l i c a t e d  p l o t s .  In  1973, 56 c lo n e s  had no 
more th a n  20% lo d g in g . I f  t h e s e  56 c lo n e s  had b een  s e l e c t e d  from  th e  
sm a ll p l o t s  i n  1973, th e y  w ould  h ave  p ro d u ced  18 c lo n e s  w hich w ere 
h ig h ly  e r e c t  a s  an  a v e ra g e  o f  b o th  y e a r s ,  a  f re q u e n c y  o f  32%.
T h e re fo re ,  32% o f  th e  p ro g en y  s e l e c t e d  in  1973 w ould have  been
a c c e p ta b le  a s  an a v e ra g e  o f  b o th  y e a r s .  T h is  r e p r e s e n t s  a g a in  o f  
o n ly  10% f o r  th e  s e l e c t e d  p ro g en y  o v e r  th e  u n s e le c te d  p ro g en y .
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The s i t u a t i o n  was s im i la r  to  th e  f i r s t  c ro s s  in  t h a t  th e  g a in  
from s e le c t io n  in  1973 would have been  o f  l i t t l e  v a lu e  in  se c u rin g  
c lo n es  t r u l y  r e s i s t a n t  to  lo d g in g . The sm all g a in  from s e le c t io n  o f  
lo d g in g  r e s i s t a n t  c lo n es  in  1973 i s  a p p a re n tly  a  fu n c tio n  o f  th e  
many s u s c e p t ib le  c lo n es  t h a t  escaped  lod g in g  in  t h a t  y e a r .  A lthough 
i t  can be n o te d  in  T ab le  13 th a t  52 ex p erim en ta l c lo n es  in  1973 
were f u l l y  e r e c t ,  th e  1 r e p l i c a t i o n  o f  th e  s u s c e p t ib le  v a r i e ty ,
L 60 -25 , w ith  0% lodged s t a l k s  su g g e s ts  t h a t  n o t a l l  o f  th e  52 c lo n es  
were a c tu a l ly  r e s i s t a n t  to  lo d g in g . In  c o n tr a d ic t io n  t o  what th e  
1973 d a ta  s u g g e s t, i t  i s  obvious t h a t  n o t a l l  o f  th e  ex p erim en ta l 
c lo n es  a c c e p ta b le  in  1973 were r e s i s t a n t  to  lo d g in g .
I f  s e le c t io n  had been p r a c t ic e d  in  th e  f i r s t  s tu b b le  crop  in  
1974, a  g r e a t e r  g a in  would have been  r e a l i z e d .  In  1974, o f  th e  6 
c lo n es  w ith  20% o r  l e s s  lodged s t a l k s ,  a l l  6 , o r  100% o f  th e  progeny 
s e le c te d  in  1974, would have e x h ib i te d  20% o r  le s s  lo d g in g  as an 
averag e  o f  b o th  y e a r s . T h is r e p r e s e n ts  a  g a in  o f  78% f o r  th e  s e le c te d  
progeny o v e r th e  u n s e le c te d  progeny .
I t  i s  e v id e n t ,  th e r e f o r e ,  t h a t  s e le c t io n  f o r  lo d g in g  r e s i s ta n c e  
a f t e r  s e v e re  lo d g in g  has o c cu rred  would be v e ry  e f f e c t i v e ,  s in c e  a l l  
e re c t  c lo n e s  in  1974 were a ls o  e r e c t  as an average  o f  b o th  y e a r s .
C o n v erse ly , o f  th e  18 c lo n es  w ith  50% o r  g r e a te r  lo d g in g  in  1973, 
a l l  18, o r  100%, were among th e  37 c lo n es  w ith  50% o r  g r e a te r  lod g in g  
as an av erag e  o f  bo th  y e a r s .  In a d d i t io n ,  th e r e  were 64 c lo n es  w ith  
50% o r  g r e a te r  lodged s t a l k s  in  1974. T h ir ty -s e v e n  c lo n es  e x h ib ite d  
50% o r  g r e a te r  lodged s t a lk s  as an av erag e  o f  b o th  y e a rs  and a l l  were 
from among th e  64 c lo n es  c o n s id e re d  u n a c c e p ta b le  in  1974. T h e re fo re ,
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58% o f  t h e  p ro g en y  c o n s id e re d  v e ry  s u s c e p t ib l e  in  1974 was c o n s id e re d  
so  a s  an  a v e ra g e  o f  b o th  y e a r s .
A lthough  i t  i s  f e l t  t h a t  th e  d a ta  r e s u l t i n g  from  1973 and 1974 
would p ro v id e  a  more a c c u r a te  e v a lu a t io n  o f  th e  i n h e r i t a n c e  o f  lo d g in g  
b e h a v io r  i f  c o n s id e re d  c o l l e c t i v e l y ,  th e  o c c u r re n c e  o f  th e  h u r r ic a n e  
in  1974 a llo w s  th e  o p p o r tu n i ty  t o  e v a lu a te  th e  g e n e t i c  b e h a v io r  o f  
lo d g in g  r e s i s t a n c e  u n d e r ex trem e  lo d g in g  c o n d i t io n s .
I t  can  be  see n  in  T a b le  13 t h a t  in  1974 th e  p a r e n t a l  r e p l i c a t i o n s  
d id  n o t  o v e r la p .  However, r e p l i c a t i o n s  o f  CP 66-346 ra n g e d  from  20 
to  70% lo d g in g  w ith  a  mean o f  48.3% , and w ould h ave  t o  be  c h a r a c te r iz e d  
as  b e in g  m o d e ra te ly  s u s c e p t ib l e  t o  lo d g in g  i n  t h e  h u r r ic a n e  y e a r .
L 60-25  behaved  a s  e x p e c te d  and ra n g e d  i n  r e p l i c a t i o n s  from  80 to  
100% lo d g in g , w ith  a  mean o f  91.7% . A lthough  th e  p a r e n t a l  b e h a v io r  
was in f lu e n c e d  by  h u r r ic a n e  c o n d i t io n s ,  th e y  w ere s i g n i f i c a n t l y  
d i f f e r e n t  a c c o rd in g  to  th e  H o n e s tly  S i g n i f i c a n t  D if f e re n c e  t e s t .
As would be  e x p ec te d  in  a  h u r r ic a n e  y e a r ,  t h e r e  was a  s t r o n g  
e n v iro n m e n ta l in f lu e n c e  on th e  e x p re s s io n  o f  e r e c tn e s s .  The 83 e x p e r i ­
m en ta l c lo n e s  ra n g e d  i n  a  c o n tin u o u s  m anner from  0 t o  100% lo d g in g , 
i n d i c a t i v e  o f  a  q u a n t i t a t i v e  t r a i t .  However, a s  f o r  t h e  f i r s t  c r o s s ,
CP 52-68  x  L 6 5 -6 9 , t h e r e  w ere  c e r t a i n  f e a t u r e s  u n c h a r a c t e r i s t i c  o f  
a  norm al d i s t r i b u t i o n .  The p ro g e n y  was skewed to w ard s  lo d g in g  
s u s c e p t i b i l i t y  w ith  lo d g in g  c l a s s e s  80 , 90 an d  100% c o n ta in in g  54% 
o f  t h e  e x p e r im e n ta l  c lo n e s .  The re m a in in g  46% o f  th e  p ro g en y  was 
u n ifo rm ly  d i s t r i b u t e d  among th e  o th e r  % lo d g in g  c l a s s e s .  However, 
th e  p ro g en y  mean was in te r m e d ia te  t o  th e  p a r e n ts  and a lm o s t i d e n t i c a l  
to  th e  a r i t h m e t i c  a v e ra g e  o f  t h e  2 p a r e n ta l  m eans. T h i r ty - th r e e
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c lo n es  w ere below th e  a r i th m e t ic  av erage  o f  th e  2 p a re n ta l  m eans, 
w hereas 45 c lo n es  were above.
Only 6 c lo n e s , o r  7% o f  th e  p rog en y , had 20% o r le s s  lodged 
s t a l k s ,  w hereas 57 c lo n e s , o r  69% o f  th e  p ro g en y , had 60% o r  g r e a te r  
lo d g in g . I t  i s  a p p a re n t, t h e r e f o r e ,  t h a t ,  u n d e r sev e re  lo d g in g  
c o n d i t io n s ,  n o t even t h i s  c ro s s  in v o lv in g  a  m od era te ly  s u s c e p t ib le  
p a re n t would c o n ta in  v e ry  many ex p erim en ta l c lo n es  s a t i s f a c t o r y  in  
e r e c tn e s s .
However, th e  4 c lo n es  w ith  10% o r  l e s s  lodged s t a lk s  co u ld  
p ro b a b ly  be e f f e c t iv e ly  s e le c te d  s in c e  th e y  rem ained e r e c t  under 
extrem e lo d g in g  c o n d itio n s  and th e y  were o u ts id e  th e  range  o f  th e  most 
e r e c t  p a r e n t ,  CP 66-346.
F u rth e rm o re , o f  th e  56 c lo n es  w ith  20% o r  l e s s  lodged s t a l k s  
in  1973, o n ly  6 c lo n es  had 20% o r  le s s  lo d g in g  in  1974. On th e  
o th e r  h an d , o f  th e  18 c lo n e s  w ith  50% o r  g r e a te r  lodg ing  in  1973, 
a l l  w ere among th e  s e v e re ly  lodged c lo n es  in  1974.
The co n c lu s io n  can be  draw n, t h a t ,  f o r  t h i s  as w ell a s  f o r  th e  
f i r s t  c r o s s ,  s e le c t io n  in  1 y e a r  based  on s m a l l ,  u n re p l ic a te d  c lo n a l 
p lo t s  o f  c lo n e s  e r e c t  under norm al lo d g in g  c o n d itio n s  would n o t be 
v e ry  e f f e c t i v e  in  id e n t i f y in g  th o s e  c lo n es  t h a t  would rem ain  e r e c t  
a f t e r  s e v e re  lo d g in g  has o c c u rre d . B ut, th e  d a ta  su g g es t t h a t  
e l im in a t io n  o f  c lo n es  s u s c e p t ib le  to  lo d g in g  u n d e r normal c o n d itio n s  
would be  o f  v a lu e  in  e l im in a t in g  h ig h ly  s u s c e p t ib le  c lo n e s .
As f o r  th e  p rev io u s  c r o s s ,  i t  was f e l t  t h a t  th e  1975 d a ta  f o r  
t h i s  c ro s s  sho u ld  be e v a lu a te d  s e p a r a te ly  from th e  1973 and 1974 d a ta .  
A gain , b ecau se  o f  th e  l i g h t  lo d g in g  in  1975 th e r e  was n o t a  c l e a r
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d i s t i n c t i o n  between th e  b e h av io r o£ th e  2 p a r e n ta l  v a r i e t i e s .
In  T ab le  15 a re  p re se n te d  th e  freq u en cy  d i s t r i b u t io n s  fo r  e r e c t ­
ness based  on th e  % lo d g in g  system  o f  c l a s s i f i c a t i o n  f o r  th e  p a r e n ts ,  
L 60-25 and CP 66-346 , and th e  ex p erim en ta l c lo n es  in  th e  1975 second 
s tu b b le  c rop .
T ab le  15. Frequency d i s t r i b u t i o n s  in  % lo d g in g  c la s s e s  f o r  th e  
p a r e n ts ,  L 60-25 and CP 66-346, and th e  ex p erim en ta l 
c lo n es  in  th e  1975 second s tu b b le  c rop .
P o p u la tio n 0
No. o f  c lo n es  and p e rc e n t o f  progeny in  
each o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
L 60-25 1 2 1 1 1 6 26 .7
CP 66-346 2 1 1 1 1 6 2 3 .3
P rogeny(no0 11 15 10 8 10 9 7 5 4 4 0 83 34 .8
Progeny( % ) 13 18 12 10 12 11 8 6 5 5 0
I t  can be seen  in  T able 15 t h a t  th e r e  was v e ry  l i t t l e  d i s t i n c t io n  
betw een th e  p a re n ta l  v a r i e t i e s  a s  th e  mean f o r  L 60-25 was 26.7% and 
th e  mean f o r  CP 66-346 was 23.3%. However, th e s e  2 p a r e n ta l  v a r i e t i e s  
a re  known to  have opposing  lo d g in g  h a b i t s .  L 60-25 i s  known as a 
v a r i e ty  n o rm ally  v e ry  s u s c e p t ib le  to  lo d g in g , b u t i t s  mean o f  26.7% 
in  1975 su g g es ted  th e  o p p o s ite . F u rth e rm o re , th e  means f o r  L 60-25 
were 31.7% in  1973 and 91.7% in  1974.
A lthough th e  means f o r  L 60-25 were s im i la r  in  1973 and 1974, i t  
was low er in  1975 which i s  f u r th e r  in d ic a t io n  o f  th e  l i g h t  lodg ing  
th a t  y e a r . T h e re fo re , as fo r  th e  p rev io u s  c r o s s ,  th e  e r e c t  n a tu re  
o f  a sup p o sed ly  lo d g in g  s u s c e p t ib le  p a r e n ta l  v a r i e ty  su g g e s ts  t h a t  
th e  lo d g in g  c o n d itio n s  in  1975 w ere n o t s u i t a b l e  f o r  a  g e n e tic  s tu d y  
o f  th e  b eh av io r o f  lo d g in g .
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Lodging b e h a v io r  in  th e  p a r e n ts  and th e  p ro g en y  o f  th e  c r o s s  CP 65-357 
x CP 62 -2 5 8 .
T a b le  16 c o n ta in s  th e  f re q u e n c y  d i s t r i b u t i o n s  f o r  e r e c tn e s s  b a sed  
on th e  % lo d g in g  sy stem  f o r  th e  p a r e n t s ,  CP 65-357 and CP 6 2 -2 5 8 , and 
th e  e x p e r im e n ta l  c lo n e s  i n  th e  1973 p l a n t  can e  c ro p  and th e  1974 f i r s t  
s tu b b le  c ro p .
The e r r a t i c  b e h a v io r  o f  t h e  p a r e n ts  in  each  y e a r  i n d i c a t e s  th e  
e x te n t  t o  w hich en v iro n m en t in f lu e n c e s  th e  % lo d g in g  among th e  
r e p l i c a t i o n s  o f  th e  same g e n o ty p e  in  sm a ll c lo n a l  p l o t s .
D e sp ite  th e  h u r r ic a n e  i n  1974, CP 65-357  was th e  more lo d g in g  
r e s i s t a n t  p a r e n t  i n  b o th  y e a r s  w ith  a  mean o f  18.3% in  1973 and 46.7% 
in  1974, w hereas CP 62-258  was s l i g h t l y  more s u s c e p t ib l e  in  b o th  y e a rs  
w ith  a  mean o f  38.3% in  1973 and  55% i n  1974. A cco rd in g  t o  th e  
H o n e s tly  S i g n i f i c a n t  D if f e re n c e  t e s t ,  t h e  p a r e n ts  w ere n o t  s i g n i f i c a n t l y  
d i f f e r e n t  in  e i t h e r  y e a r .  CP 65-357  i s  a  h ig h  to n n ag e  v a r i e t y  w hich 
i s  n o rm a lly  e r e c t  in  m ost y e a r s ,  w hereas CP 62-258 h as  behaved  as  a  
m o d e ra te ly  s u s c e p t ib l e  v a r i e t y  in  y i e l d  t r i a l s .
Even tho u g h  th e  p a r e n t a l  b e h a v io r  was somewhat i n c o n s i s t e n t  
betw een  y e a r s ,  t h e  ag reem en t o f  e x p e r im e n ta l  c lo n e s  b e tw een  y e a r s  was 
e v id e n t  a s  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  .4 7  was o b ta in e d  betw een  th e  
e x p e r im e n ta l  c lo n e s  in  1973 an d  1974. The r  v a lu e  was h ig h ly  s i g n i ­
f i c a n t ,  p o s i t i v e ,  and in d ic a te d  a  m o d era te  ag reem en t i n  lo d g in g  
b e h a v io r .  T h is  can  be  i n t e r p r e t e d  as  m eaning t h a t  m ost c lo n e s  
e x h ib i t in g  a  p a r t i c u l a r  lo d g in g  h a b i t  in  1 y e a r  te n d  t o  e x h ib i t  th e  
same h a b i t  in  th e  o th e r  y e a r .
B ecause o f  th e  m o d era te  ag reem en t o f  c lo n e s  betw een  y e a r s  and 
th e  f a c t  t h a t  th e  mean d i f f e r e n c e s  betw een  th e  2 p a r e n t a l  v a r i e t i e s
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w ere r e l a t i v e  in  b o th  y e a rs , i t  i s  f e l t  th a t  i n t e r p r e t a t i o n  o f  
b e h a v io r  o f  th e  p ro g en y  as an av e rag e  o f  th e  2 y e a rs  would p ro v id e  
a  more a c c u ra te  e v a lu a tio n  o f  th e  in h e r i ta n c e  o f  lo d g in g  b e h av io r 
th a n  th e  in d iv id u a l  y e a r s .
T ab le  16. Frequency d i s t r ib u t io n s  in  % lodg ing  c la s s e s  f o r  th e  
p a r e n ts ,  CP 65-357 and CP 62-258, and th e  ex p erim en ta l 
c lo n es  i n  th e  p la n t cane  crop  in  1973 and th e  f i r s t  
s tu b b le  c ro p  in  1974.
P o p u la tio n
No. o f  c lones and p e rc e n t o f  p ro g en y  in  
each  o f  th e  fo llo w in g  % lodg ing  c la s s e s
T o ta l Mean0 10 20 30 40 50 i60 70 80 90 100
P la n t can e , 1973
CP 65-357 4 1 1 6 18.3
CP 62-258 2 1 2 1 6 38.3
P rogeny(no .) 32 1 2 6 1 2 5 8 6 1 12 76 38.9
Progeny( % ) 42 1 3 8 1 3 7 11 8 1 16
F i r s t s tu b b le , 1974
CP 65-357 1 1 2 1 1 6 46.7
CP 62-258 1 2 1 1 1 6 55.0
P ro g en y (n o .) 3 5 2 6 5 7 6 6 5 12 19 76 65.5
P rogeny( % ) 4 7 3 8 7 9 8 8 7 16 25
The freq u en cy  d i s t r i b u t io n s  f o r  e re c tn e s s  b a sed  on th e  % lodg ing
system  o f  c l a s s i f i c a t i o n  fo r  th e  p a r e n t s ,  CP 65-357 and CP 6 2 -2 5 8 , and 
th e  ex p erim en ta l c lo n e s  as a  mean o f  th e  1973 p la n t  cane c ro p  and th e  
1974 f i r s t  s tu b b le  c ro p  a re  p re s e n te d  in  T able 17.
U n lik e  th e  2 p re v io u s  c r o s s e s ,  th e  p a re n ta l  r e p l ic a t io n s  o v e r­
lapped  and a  d i s t i n c t  d if f e r e n c e  betw een p a re n ts  d id  n o t e x i s t .  F ive 
o f  th e  r e p l i c a t io n s  o f  CP 65-357 ran g ed  from 15 t o  35% lo d g in g , 1 
r e p l i c a t i o n  had 70% lodged s t a l k s ,  and th e  mean was 32.5%, The 
r e p l i c a t io n s  o f  CP 62-258 ranged from  20 to  60% lo d g in g  w ith  a  mean 
o f  46.7%. The p a re n ts  were n o t s i g n i f i c a n t l y  d i f f e r e n t  a cco rd in g  to
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th e  H onestly  S ig n i f ic a n t  D iffe re n c e  t e s t .  As fo r  in d iv id u a l  y e a r s ,  th e
ran g e  among th e  r e p l ic a t io n s  o f  th e  p a re n ts  su g g es t th a t  CP 65-357 was
somewhat more lo d g in g  r e s i s t a n t  th a n  CP 62-258.
T ab le  17. F requency d i s t r i b u t io n s  in  % lo d g in g  c la s s e s  f o r  th e  
p a r e n ts ,  CP 65-357 and CP 62 -258 , and th e  ex p erim en ta l 
c lo n es  as a  mean o f  th e  p la n t  cane crop  in  1973 and th e  
f i r s t  s tu b b le  crop  in  1974.
P o p u la tio n 0
No. o f  c lo n es  and p e rc e n t o f  progeny in  
each  o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean10 20 30 40 SO 60 70 80 90 100
CP 65-357 1 2 2 1 6 32.5
CP 62-258 1 2 1 2 6 46 .7
Progeny(no .) 6 7 6 7 9 8 8 4 10 3 8 76 52 .5
P rogeny( % ) 8 9 8 9 12 11 11 5 13 4 11
The b eh av io r o f  th e  p a re n ts  su g g es ts  t h a t  th e  p rogeny , grown and 
c l a s s i f i e d  to g e th e r  by th e  same p ro c e d u re , sh o u ld  p ro v id e  r e l i a b l e  
in fo rm a tio n  co n ce rn in g  th e  g e n e tic  b e h a v io r  o f  r e s is ta n c e  to  lodg ing  
f o r  a  c ro s s  betw een m o d era te ly  lo d g in g  r e s i s t a n t  and m o d era te ly  lodg ing  
s u s c e p t ib le  p a r e n ts .
The range in  % lodg ing  o f  th e  76 ex p erim en ta l c lo n es  was from 
0 to  100%. The v a r i a t i o n  among p h en o ty p ic  c la s s e s  was c o n tin u o u s , 
which i s  in d ic a t iv e  o f  q u a n t i t a t iv e  t r a i t s .  However, th e  freq u en cy  
d i s t r i b u t i o n  d id  n o t resem ble a  norm al c u rv e , and th e re  w ere o th e r  
f e a tu r e s  u n c h a r a c te r i s t i c  o f  a q u a n t i t a t iv e  t r a i t .  T here was a 
ten d en cy  fo r  a l l  c la s s e s  to  c o n ta in  ap p ro x im a te ly  th e  same number o f  
c lo n e s . The c la s s  c e n te r  which c o n ta in ed  th e  most ex p erim en ta l c lo n es  
was 80% lodg ing  w ith  10 c lo n e s , o r  13% o f  th e  p rogeny. The progeny 
mean was h ig h e r  th a n  th a t  o f  e i t h e r  p a re n t and h ig h e r  th a n  th e  
a r i th m e t ic  averag e  o f  th e  2 p a r e n ta l  means. F u rtherm ore , th e r e  was
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an  a p p a re n t  te n d en c y  f o r  m ost o f  th e  c lo n e s  t o  b e  i n f e r i o r  in  e r e c tn e s s  
to  th e  2 p a r e n ts  s in c e  26 c lo n e s ,  o r  34% o f  th e  p ro g e n y , w ere below  
th e  a r i t h m e t i c  a v e ra g e  o f  th e  2 p a r e n t a l  m eans, w hereas 50 c lo n e s ,  o r  
66% o f  t h e  p ro g en y , w ere  above.
O ver 1 /3  o f  th e  p ro g en y  was o u t s id e  th e  p a r e n t a l  ra n g e  in  %
lo d g in g . Of t h e s e ,  o n ly  7 c lo n e s ,  9%, w ere  below  th e  ra n g e  o f  CP 65-
357. An a n a ly s i s  o f  v a r ia n c e  was c a l c u l a t e d  among th e  76 e x p e r im en ta l 
c lo n e s  and  th e  p a r e n t a l  c lo n e s ,  w ith  1973 and 1974 s e r v in g  a s  r e p l i ­
c a t i o n s .  A h ig h ly  s i g n i f i c a n t  F v a lu e  was o b ta in e d  f o r  th e  c lo n e s  
s o u rc e  o f  v a r i a t i o n ,  i n d i c a t in g  g e n e t i c  d i f f e r e n c e s  among th e  p a r e n ta l  
and  e x p e r im e n ta l  c lo n e s  a s  an  a v e ra g e  o f  b o th  y e a r s .  The F v a lu e  fo r
th e  y e a r s  so u rc e  o f  v a r i a t i o n  was a l s o  h ig h ly  s i g n i f i c a n t  and th e
c o e f f i c i e n t  o f  v a r i a t i o n ,  b a se d  on th e  g e n e r a l iz e d  e x p e r im e n ta l  e r r o r ,  
was a  h ig h  51%, i n d i c a t i n g  th e  s t r o n g  e n v iro n m e n ta l in f lu e n c e  on th e  
e x p r e s s io n  o f  e r e c tn e s s .
H ow ever, a p p l i c a t i o n  o f  t h e  H o n e s tly  S i g n i f i c a n t  D if f e r e n c e  t e s t  
r e v e a le d  t h a t  no e x p e r im e n ta l  c lo n e s  w ere e i t h e r  s i g n i f i c a n t l y  low er 
th a n  th e  mean o f  t h e  m o d e ra te ly  r e s i s t a n t  p a r e n t ,  CP 6 5 -3 5 7 , o r  
s i g n i f i c a n t l y  h ig h e r  th a n  th e  mean o f  th e  m o d e ra te ly  s u s c e p t ib le  
p a r e n t ,  CP 62 -258 . T h e re  w ere 23 c lo n e s  n u m e r ic a l ly  above th e  mean 
o f  CP 6 5 -3 5 7 , a l th o u g h  none w ere s i g n i f i c a n t l y  s u p e r io r ;  w hereas th e re  
w ere  41 c lo n e s  n u m e r ic a l ly  below  th e  mean o f  CP 6 2 -2 5 8 , a lth o u g h  
none w ere s i g n i f i c a n t l y  i n f e r i o r .
A lth o u g h  th e  s t a t i s t i c a l  p ro c e d u re s  u se d  d id  n o t  i n d i c a t e  th e  
o c c u r re n c e  o f  t r a n s g r e s s i v e  s e g r e g a t io n ,  i t  can  be  s e e n  in  T a b le  17 
t h a t  t h e r e  w ere some c lo n e s  among th e  p ro g en y  t h a t  w ere  s u p e r io r  in
e r e c tn e s s  to  CP 6 5 -3 5 7 . I t  i s  p ro b a b le  t h a t  th e  7 c lo n e s  w ith  10% o r  
l e s s  lo d g ed  s t a l k s  p o s s e s s  g e n o ty p es  f o r  re m a in in g  e r e c t ,  s in c e  a l l  
t h e  r e p l i c a t i o n s  o f  t h e  m o d e ra te ly  e r e c t  p a r e n t ,  CP 6 5 -3 5 7 , had  15% 
o r  g r e a t e r  lo d g e d  s t a l k s .  On t h e  o th e r  h a n d , a l th o u g h  3 o f  th e  6 
r e p l i c a t i o n s  o f  CP 65-357  w ere a c c e p ta b le  in  % lo d g ed  s t a l k s ,  th e  3 
r e p l i c a t i o n s  t h a t  w ere n o t  w ould su g g e s t t h a t  n o t  a l l  c lo n e s  w ith  
from  10 to  25% lo d g in g  c o u ld  b e  c o n s id e re d  t o  p o s s e s s  s a t i s f a c t o r y  
r e s i s t a n c e  to  lo d g in g .
A lso  th e  1 r e p l i c a t i o n  o f  th e  m o d e ra te ly  s u s c e p t ib l e  p a r e n t ,
CP 6 2 -2 5 8 , w ith  a c c e p ta b le  e r e c tn e s s  i s  f u r t h e r  e v id e n c e  o f  th e  
s u s p e c t  b e h a v io r  o f  th o s e  c lo n e s  in  th e  p ro g en y  c o n s id e re d  somewhat 
r e s i s t a n t  to  lo d g in g . In  a d d i t i o n ,  i t  i s  l i k e l y  t h a t  th e  24 c lo n e s  
above th e  ra n g e  o f  e i t h e r  p a r e n t  would be  u n a c c e p ta b le .  The p e rc e n t  
o f  c lo n e s  w ith  20% o r  l e s s  lo d g ed  s t a l k s  i s  a lm o s t i d e n t i c a l  f o r  
t h i s  c r o s s  and  t h e  c ro s s  in v o lv in g  L 60-25  and CP 6 6 -3 4 6 . T h is  can  
p ro b a b ly  be i n t e r p r e t e d  a s  m eaning t h a t  th e  c a p a c i ty  to  p ro v id e  
s e g r e g a te s  a c c e p ta b le  in  e r e c tn e s s  would be com parab le  betw een  a  
c r o s s  w ith  r e s i s t a n t  t o  m o d e ra te ly  r e s i s t a n t  and s u s c e p t ib l e  p a r e n ts  
and a  c ro s s  w ith  m o d e ra te ly  r e s i s t a n t  and m o d e ra te  s u s c e p t ib le  p a r e n t s .
The r  v a lu e ,  .4 7 ,  p r e s e n te d  e a r l i e r  be tw een  c lo n e s  in  s e p a r a te  
y e a r s  im p lie s  t h a t  m o d e ra te , b u t  n o t  co m ple te  s u c c e s s ,  w ould be 
r e a l i z e d  f o r  s e l e c t i o n  o f  e r e c t  c lo n e s  in  u n r e p l i c a t e d  c lo n a l  p lo t s  
b a se d  on 1 y e a r ’ s  r e s u l t s .  A more a c c u ra te  e s t im a te  o f  h e r i t a b i l i t y ,  
o r  th e  p r o p o r t io n  o f  th e  t o t a l  v a r i a t i o n  t h a t  i s  g e n e t i c  in  n a tu r e ,  
w ould enhance th e  e f f e c t iv e n e s s  o f  s e l e c t i o n  o f  c lo n e s  r e s i s t a n t  to  
lo d g in g . T h e r e f o r e ,  h e r i t a b i l i t y ,  as e s t im a te d  by  c o r r e l a t i o n
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c o e f f ic ie n t s  betw een % lo d g in g  v a lu e s  o f  c lo n es  in  in d iv id u a l  y e a rs  
and th e  mean % lo d g in g  v a lu e s  o f  b o th  y e a r s ,  was c a lc u la te d .  The r  
v a lu e s  between th e  mean o f  bo th  y e a rs  and t h a t  o f  each y e a r—th e  
p la n t  cane crop  in  1973 and th e  f i r s t  s tu b b le  c rop  in  1974— were 
.88  and .8 3 , r e s p e c t iv e ly .  Both r  v a lu e s  were p o s i t i v e ,  h ig h ly  
s i g n i f i c a n t ,  and cou ld  s e rv e  to  in d ic a te  t h a t  most c lo n es  e x h ib i t in g  
a  p a r t i c u l a r  b e h av io r in  1 y e a r  would te n d  to  e x h ib i t  th e  same b e h a v io r  
in  th e  o th e r  y e a r . These r e l a t i v e l y  h ig h  h e r i t a b i l i t y  e s tim a te s  
in d ic a te  t h a t  s e le c t io n  f o r  lo d g in g  r e s i s t a n c e  among th e  ex p erim en ta l 
c lo n e s  o f  t h i s  c ro ss  on a  s in g le  y e a r 's  b a s is  would be  re a so n a b ly  
e f f e c t iv e .
F urtherm ore , a n o th e r  m easure o f  th e  e f f e c t iv e n e s s  o f  s e le c t io n  
b ased  on 1 s e a s o n 's  r e s u l t s  i s  a  com parison o f  th e  freq u en cy  o f  e r e c t  
c lo n e s  o f  th e  e n t i r e  p rogeny  to  th e  freq u en cy  o f  e r e c t  c lo n es  o f  a  
s e le c te d  progeny. S even teen  c lo n e s , o r  22% o f  th e  p rog en y , had 20% 
o r  l e s s  lodged s ta lk s  a s  an av erage  o f  b o th  y e a r s .  T his i s  th e  
p ro p o r t io n  o f  th e  p rogeny  in  th e  c r o s s ,  CP 65-357 x CP 62-258 , w ith  
a c c e p ta b le  e re c tn e s s  t h a t  would have been o b ta in e d  w ith o u t s e le c t io n  
in  th e  1 0 -fo o t u n re p l ic a te d  c lo n a l p l o t s .  I f  th e  35 c lo n es  w ith  no 
more th a n  20% lod g in g  had  been s e le c te d  from th e  s m a ll ,  u n re p l ic a te d  
p lo t s  in  1973, 17 o f  them would have been  a c c e p ta b le  i n  e re c tn e s s  as 
an av erag e  o f  b o th  y e a r s .  T h e re fo re , 49% o f  th e  s e le c te d  progeny 
would have been a c c e p ta b le  as a  mean o f  b o th  y e a r s ,  r e p re s e n t in g  a  
n e t  g a in  o f  27% o f  c lo n e s  r e s i s t a n t  to  lo d g in g  in  th e  s e le c te d  
p o p u la tio n  o v e r th e  u n s e le c te d  p o p u la tio n .
The g a in  from s e le c t io n  in  1973 f o r  t h i s  c ro s s  would have been
o f  more v a lu e  th a n  f o r  th e  2 p re v io u s  c ro s s e s  i n  o b ta in in g  c lo n e s  
w hich w ould p ro v e  to  be  r e s i s t a n t  t o  lo d g in g . However, th e  g a in  
was o n ly  m o d e ra te  and can  m ost p ro b a b ly  be  a cc o u n te d  f o r  by th e  f a c t  
t h a t  many s u s c e p t i b l e  c lo n e s  in  t h e  p ro g en y  f a i l e d  t o  lo d g e  i n  1973. 
T h ir ty - tw o  o f  th e  35 c lo n e s  w ith  no more th a n  20% lo d g in g  had  0% 
lo d g in g . The f a i l u r e  o f  some o f  t h e  32 f u l l y  e r e c t  c lo n e s  to  lo d g e  
in  1973 can  b e  e x p la in e d  by  th e  f a c t  t h a t  th e  r e l a t i v e  freq u e n cy  o f  
th e s e  e x p e r im e n ta l  c lo n e s  w ith  0% lo d g in g  was e s s e n t i a l l y  th e  same 
a s  t h a t  w hich  o c c u r re d  f o r  t h e  m o d e ra te ly  s u s c e p t ib l e  p a r e n t  
CP 62 -2 5 8 . F o r t h i s  r e a s o n ,  i t  i s  e v id e n t  t h a t  n o t  a l l  o f  th e  32 
c lo n e s  in  1973 w ere in d e e d  r e s i s t a n t  t o  lo d g in g .
I f  s e l e c t i o n  had  b een  p r a c t i c e d  i n  th e  f i r s t  s tu b b le  c ro p  i n  
1974, a  l a r g e r  g a in  w ould h av e  r e s u l t e d .  In  1974 o n ly  10 c lo n e s  had 
20% o r  l e s s  lo d g in g  b e c a u se  o f  th e  e f f e c t  o f  H u rr ic a n e  Carmen.
E ig h t o f  t h e  10 c lo n e s ,  o r  80% o f  th e  p ro g en y  s e l e c t e d  in  1974, would 
have  had  20% o r  l e s s  lo d g in g  a s  an a v e ra g e  o f  b o th  y e a r s .  T h e re fo re , 
a  g a in  o f  58% f o r  t h e  s e l e c t e d  p ro g en y  o v e r  t h e  u n s e le c te d  p rogeny  
would h av e  b een  r e a l i z e d .  S in c e  80% o f  th e  c lo n e s  w ith  s a t i s f a c t o r y  
e r e c tn e s s  i n  1974 w ere  a l s o  c o n s id e re d  s a t i s f a c t o r y  a s  an  a v e rag e  o f  
b o th  y e a r s ,  i t  i s  u n q u e s t io n a b le  t h a t ,  as f o r  t h e  2 p re v io u s  c r o s s e s ,  
s e l e c t i o n  f o r  lo d g in g  r e s i s t a n c e  a f t e r  s e v e re  lo d g in g  h a s  o c c u r re d  
would be  r e a s o n a b ly  e f f e c t i v e .
On th e  o t h e r  h a n d , o f  th e  34 e x p e r im e n ta l  c lo n e s  w ith  50% o r  
g r e a t e r  lo d g in g  i n  1973, 33 c lo n e s ,  o r  97%, w ere among th e  41 c lo n e s  
w ith  a t  l e a s t  50% lo d g in g  a s  an  a v e ra g e  o f  b o th  y e a r s .  A lso , o f  th e  
41 c lo n e s  e x h ib i t i n g  50% o r  g r e a t e r  lo d g in g  a s  an  a v e ra g e  o f  b o th
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y e a r s ,  38 w ere from  among th e  55 c lo n e s  w ith  50% o r  g r e a te r  lodged  
s t a l k s  in  1974. T h e re fo re , 69% o f  th e  c lo n e s  c o n s id e re d  s u s c e p t ib le  
in  1974 were a ls o  s u s c e p t ib le  a s  an  av erag e  o f  b o th  y e a r s .
As p o in te d  o u t e a r l i e r ,  i t  i s  f e l t  t h a t  th e  1973 and 1974 d a ta  
would p ro v id e  a  more a c c u ra te  e v a lu a t io n  o f  th e  in h e r i t a n c e  o f  lo d g in g  
b e h a v io r  i f  c o n s id e re d  c o l l e c t i v e l y .  However, th e  o c cu rren c e  o f  
H u rrica n e  Carmen in  1974 p ro v id e s  an o p p o r tu n i ty  to  e v a lu a te  th e  
g e n e t ic  b e h a v io r  o f  lo d g in g  r e s i s t a n c e  u n d er s e v e re  lo d g in g  c o n d it io n s .
N ote in  T ab le  16 th a t  th e  p a r e n ta l  r e p l i c a t i o n s  o v e rlap p ed  
c o n s id e ra b ly  and a s  a  r e s u l t  a  d i s t i n c t  d i f f e r e n c e  d id  n o t e x i s t  
betw een th e  p a r e n t s .  Both p a r e n ts  behaved as  m o d e ra te ly  s u s c e p t ib le  
to  lo d g in g  in  th e  h u r r ic a n e  y e a r .  R e p l ic a t io n s  o f  CP 65-357 ranged  
from 10 to  70% lo d g in g  w ith  a  mean o f  46.7% , w hereas CP 62-258 was 
s l i g h t l y  more s u s c e p t ib le  as i t  ran g ed  from 30 to  90% lo d g in g  w ith  a 
mean o f  55%. As f o r  1973, th e  p a r e n ts  were n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  
a c c o rd in g  to  th e  H o n e s tly  S ig n i f i c a n t  D if fe re n c e  t e s t .
The s tro n g  en v iro n m en ta l in f lu e n c e ,  as e x p e c te d  in  a  h u r r ic a n e  
y e a r ,  was e v id e n t a s  th e  76 e x p e r im e n ta l c lo n e s  ran g ed  in  a  co n tin u o u s  
manner from 0 to  100% lo d g in g . However, a lth o u g h  th e  v a r i a t i o n  among 
c lo n e s  was i n d ic a t iv e  o f  q u a n t i t a t i v e  t r a i t s ,  t h e r e  w ere c e r t a i n  
f e a tu r e s  u n c h a r a c t e r i s t i c  o f  a  norm al d i s t r i b u t i o n .  S im ila r  to  th e  2 
p re v io u s  c ro s s e s ,  th e  freq u en cy  d i s t r i b u t i o n  was somewhat skewed 
tow ards lo d g in g  s u s c e p t i b i l i t y  w ith  lo d g in g  c l a s s e s  90 and 100% 
c o n ta in in g  41% o f  th e  p rogeny . The rem a in in g  9 c la s s e s  c o n ta in e d  
a u n ifo rm  d i s t r i b u t i o n  o f  e x p e r im e n ta l c lo n e s . The progeny  mean 
was above e i t h e r  p a r e n ta l  mean and  above th e  a r i th m e t ic  av erag e  o f
th e  2 p a r e n ta l  m eans. T w en ty -e ig h t c lo n e s  w ere below  th e  a r i th m e t ic  
p a r e n ta l  mean, w hereas 48 c lo n e s  w ere above.
O nly 10 c lo n e s ,  o r  13% o f  th e  p ro g en y , had no more th a n  20%
lo d g in g , w hereas 48 c lo n e s ,  o r  63% o f  th e  p ro g en y , had  60% o r  g r e a t e r
lo d g in g . S u r p r i s in g ly ,  th e  p e rc e n ta g e  o f  a c c e p ta b le  c lo n es  f o r  t h i s  
c ro s s  in v o lv in g  m o d e ra te ly  s u s c e p t ib le  p a re n ts  was e s s e n t i a l l y  th e  
same a s  t h a t  f o r  th e  c ro s s  in  which CP 52-68 was a  p a r e n t .  However, 
th e  1 r e p l i c a t i o n  o f  CP 6 5 -3 5 7 , m o d e ra te ly  s u s c e p t ib le  in  t h i s  y e a r ,  
w hich e x h ib i te d  10% lo d g in g  in d ic a te s  t h a t  p ro b a b ly  o n ly  th e  3 c lo n es  
w hich rem ained  f u l l y  e r e c t  a f t e r  th e  h u r r ic a n e  c o u ld  have been e f f e c ­
t i v e l y  s e le c te d .
F u rth e rm o re , o f  th e  35 c lo n e s  w ith  20% o r  l e s s  lo d g in g  in  1973,
o n ly  8 c lo n e s  had no more th a n  20% lo d g in g  i n  1974. In  c o n t r a s t ,  o f
th e  34 c lo n e s  w ith  50% o r  g r e a t e r  lo d g in g  in  1973, 30 w ere among 
th e  e x p e r im e n ta l c lo n e s  e x h ib i t in g  a t  l e a s t  50% lo d g in g  in  1974.
T h is  c ro s s  p ro v id e s  f u r t h e r  ev id en ce  t h a t  s e l e c t i o n  in  1 y e a r  
based  on s m a ll ,  u n r e p l ic a te d  c lo n a l  p l o t s  u n d e r norm al lod g in g  
c o n d i t io n s  would n o t  be  v e ry  e f f e c t iv e  in  i d e n t i f y in g  th o se  c lo n es  
t h a t  would rem ain  e r e c t  a f t e r  s e v e re  lo d g in g  has o c c u r re d . However, 
th e  d a ta  f u r t h e r  su g g e s t t h a t  e l im in a t io n  o f  c lo n e s  decumbent u n d e r 
norm al c o n d it io n s  would be e f f e c t i v e  in  e l im in a t in g  h ig h ly  s u s c e p t ib le  
c lo n e s .
A lth o u g h , f o r  th e  2 p re v io u s  c ro s s e s  i t  was obv ious t h a t  th e  
lo d g in g  c o n d it io n s  i n  1975 w ere such t h a t  th e  d a ta  f o r  th e  p a r e n ta l  
v a r i e t i e s  were c o n s id e re d  u n r e l i a b l e ,  th e  d a ta  f o r  th e  p a r e n ta l  
v a r i e t i e s  o f  t h i s  c ro s s  w ere somewhat in c o n s i s t e n t  w ith  th e s e  f in d in g s .
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T ab le  18 c o n ta in s  th e  f re q u e n c y  d i s t r i b u t i o n s  f o r  e r e c tn e s s  b a se d  
on  th e  % lo d g in g  system  o f  c l a s s i f i c a t i o n  f o r  th e  p a r e n t s ,  CP 65-357 
and CP 6 2 -2 5 8 , and th e  e x p e r im e n ta l  c lo n e s  i n  th e  1975 seco n d  s tu b b le  
c ro p .
T a b le  18. F req u en cy  d i s t r i b u t i o n s  i n  % lo d g in g  c la s s e s  f o r  th e
p a r e n t s ,  CP 65-357  and CP 6 2 -2 5 8 , and th e  e x p e r im e n ta l  
c lo n e s  in  th e  1975 second  s tu b b le  c ro p .
P o p u la tio n 0
No.
each
o f  c lo n e s  and  p e rc e n t  o f  p ro g en y  in  
o f  th e  fo llo w in g  % lo d g in g  c l a s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
CP 65-357 2 3 1 6 8 .3
CP 62-258 1 1 1 2  1 6 4 6 .7
P ro g e n y (n o .) 16 8 4 8 9 6 3 3 7 4 7 75 4 0 .9
P ro g en y ( % ) 21 11 5 11 12 8 4 4 9 5 9
In  1975 t h e  mean o f  CP 6 2 -258  was 46.7% , w hereas th e  means f o r  
CP 62 -258  in  1973 and 1974 w ere  3 8 .3  and 55%, r e s p e c t iv e ly .  S in ce  
t h e  2 p re v io u s  c r o s s e s  p ro v id e d  in fo rm a t io n  s u g g e s t in g  th e  m ild  n a tu r e  
o f  t h e  lo d g in g  c o n d i t io n s  i n  1975, th e  f a c t  t h a t  th e  mean f o r  CP 62-258 
was g r e a t e r  in  1973 th a n  1975 in d ic a te s  t h e  p ro b a b le  u n r e l i a b i l i t y  o f  
t h e  1975 d a ta .  A lso  th e  means o f  CP 6 5 -357  in  1973, 1974, and 1975 
w ere  1 8 .3 , 4 6 .7 ,  and  8.3% , r e s p e c t i v e l y .  A co m parison  o f  t h e  means 
o f  CP 65-357 among th e  3 y e a r s  f u r t h e r  i n d i c a t e s  th e  m ild  lo d g in g  
c o n d i t io n s  w hich o c c u r re d  in  1975.
T h e re fo re ,  a g a in  i t  i s  p ro b a b le  t h a t  t h e  lo d g in g  c o n d i t io n s  in
1975 w ere n o t p r o p e r  f o r  a  g e n e t i c  s tu d y  o f  th e  b e h a v io r  o f  lo d g in g .
L odging b e h a v io r  i n  th e  p a r e n ts  and p ro g en y  o f  th e  c r o s s  CP 65-357  x 
L 6 5 -6 9 .
The fre q u e n c y  d i s t r i b u t i o n s  f o r  e r e c tn e s s  b a se d  on  th e  % lo d g in g  
sy s te m  f o r  th e  p a r e n t s ,  CP 6 5 -3 5 7  and L 6 5 -6 9 , and th e  e x p e r im e n ta l
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c lo n e s  in  th e  1973 p l a n t  can e  c ro p  and  th e  1974 f i r s t  s tu b b le  c ro p  
a r e  p re s e n te d  in  T a b le  19.
As f o r  th e  p re v io u s  c r o s s ,  CP 65 -357  x CP 6 2 -2 5 8 , th e  e r r a t i c  
b e h a v io r  o f  th e  p a r e n ts  o f  t h i s  c ro s s  i n d i c a t e s  th e  s t r o n g  in f lu e n c e  
t h a t  en v ironm en t h a s  on th e  % lo d g in g  among r e p l i c a t i o n s  o f  th e  same 
g en o ty p e  in  sm a ll c lo n a l  p l o t s .
A lthough  th e  n o rm a lly  m o d e ra te ly  e r e c t  CP 65-357  was th e  more 
lo d g in g  r e s i s t a n t  p a r e n t  in  b o th  y e a r s ,  w ith  a  mean o f  13.3% in  1973 
and 51.7% in  1974, i t  b eh av ed  a s  s u s c e p t ib l e  t o  lo d g in g  in  th e  
h u r r ic a n e  y e a r  o f  1974. F u r th e rm o re , a lth o u g h  L 65-69  was more 
s e v e r e ly  lo d g ed  i n  b o th  y e a r s  w ith  a  mean o f  66.7% i n  1973 and  71.7% 
in  1974, th e  i n c o n s i s t e n t  n a tu r e  o f  th e  v a r i a t i o n  among r e p l i c a t i o n s  
in  1974 was e v id e n t  a s  1 /3  o f  th e  p l o t s  o f  L 65-69  e x h ib i te d  a c c e p ta b le  
e r e c tn e s s  in  a  h u r r ic a n e  y e a r .
T a b le  19. F req u en cy  d i s t r i b u t i o n s  i n  % lo d g in g  c l a s s e s  f o r  th e  
p a r e n t s ,  CP 65 -357  and L 6 5 -6 9 , and th e  e x p e r im e n ta l  
c lo n e s  i n  th e  p l a n t  can e  c ro p  in  1973 and th e  f i r s t  
s tu b b le  c ro p  in  1974.
P o p u la tio n 0
No. o f  c lo n e s  and p e rc e n t  o f  p ro g en y  in  
each  o f  t h e  fo l lo w in g  % lo d g in g  c l a s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
P la n t  c a n e , 1973
CP 65-357 5 1 6 1 3 .3
L 65-69 2 4 6 6 6 .7
P ro g en y (n o .) 40 1 3 5 3 11 6 7 3 7 6 92 3 4 .9
P ro g en y ( % ) 43 1 3 5 3 12 7 8 3 8 7
F i r s t  s t u b b le , 1974
CP 65-357 1 1 1 2 1 6 5 1 .7
L 65-69 1 1 2 2 6 7 1 .7
Progeny  (n o .) 0 6 4 4 4 6 3 11 6 15 33 92 7 3 .9
P ro g en y ( % ) 0 7 4 4 4 7 3 12 7 16 36
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As f o r  th e  p re v io u s  c r o s s ,  even though  th e  p a r e n ta l  b e h av io r was 
somewhat in c o n s i s te n t  betw een y e a r s ,  th e  agreem ent o f  ex p erim en ta l 
c lo n e s  betw een y e a rs  was ap p a ren t as a  c o r r e la t io n  c o e f f i c i e n t  o f  
.42 was o b ta in e d  betw een th e  ex p e rim en ta l c lo n es  in  1973 and 1974.
A m oderate agreem ent in  lo d g in g  b e h a v io r  was in d ic a te d  as th e  
p o s i t iv e  r  v a lu e  was h ig h ly  s i g n i f i c a n t .  T h is m oderate a s s o c ia t io n  
means t h a t  most c lo n es  e x h ib i t in g  a p a r t i c u l a r  lo d g in g  b e h av io r in  
1 y e a r  te n d  to  e x h ib i t  th e  same b e h a v io r  in  th e  o th e r  y e a r .
Due to  th e  m oderate agreem ent o f  c lo n e s  betw een y e a r s  and th e  
f a c t  t h a t  th e  d i f f e r e n c e  betw een th e  p a r e n ta l  means was s im i la r  in  
b o th  y e a r s ,  i t  i s  f e l t  t h a t  a  more a c c u ra te  e v a lu a tio n  o f  th e  in h e r­
i ta n c e  o f  lo d g in g  b e h a v io r  cou ld  be d e r iv e d  from i n t e r p r e t a t i o n  o f  
th e  b e h a v io r  o f  th e  progeny as an av erag e  o f  th e  2 y e a r s .  T h e re fo re , 
mean e re c tn e s s  as an averag e  o f  b o th  y e a rs  was o b ta in e d  f o r  th e  
p a re n ts  and th e  progeny o f  t h i s  c ro s s .
In  T able  20 a re  p re s e n te d  th e  freq u en cy  d i s t r i b u t i o n s  f o r  e re c ts
n ess  based  on th e  % lo d g in g  system  o f  c l a s s i f i c a t i o n  f o r  th e  p a re n ts ,
CP 65-357 and L 65 -6 9 , and th e  ex p e rim en ta l c lo n es  as a mean o f  th e
1973 p la n t  cane c ro p  and th e  1974 f i r s t  s tu b b le  c ro p .
T ab le  20. Frequency d i s t r i b u t io n s  in  % lo d g in g  c la s s e s  f o r  th e  
p a r e n ts ,  CP 65-357 and L 6 5 -6 9 , and th e  ex p e rim en ta l 
c lo n es  as a  mean o f  th e  p la n t  cane c ro p  in  1973 and 
th e  f i r s t  s tu b b le  crop  in  1974.
P o p u la tio n
No. o f  c lo n es  and p e rc e n t  o f  progeny in  
each o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean0 10 20 30 40 50 60 70 80 90 100
CP 65-357 1 1 3 1 6 32.5
L 65-69 2 4 6 69 .2
P rogeny(no .) 5 7 7 6 10 16 9 10 10 8 4 92 54.4
P rogeny( % ) 5 8 8 7 11 17 10 11 11 9 4
U n lik e  th e  f i r s t  2 c r o s s e s ,  b u t  s i m i l a r  to  t h e  p re v io u s  c r o s s ,  
t h e  p a r e n ta l  r e p l i c a t i o n s  o v e r la p p e d . However, t h e r e  was a  d i s t i n c t  
d i f f e r e n c e  betw een th e  2 p a r e n t s  a s  th e y  d i f f e r e d  s i g n i f i c a n t l y  
a c c o rd in g  to  th e  H o n e s tly  S i g n i f i c a n t  D if f e re n c e  t e s t .  CP 65-357  
ra n g e d  from  15 t o  60% lo d g in g  w ith  a  mean o f  32.5% , w hereas L 65-69  
ra n g e d  from  45 to  85% lo d g in g , w ith  a  mean o f  69.2% . CP 65-357 
beh av ed  j u s t  a s  i t  d id  in  th e  p re v io u s  c r o s s ,  as th e  means w ere 
i d e n t i c a l .  L ik e w ise , t h e  mean f o r  L 65-69  in  t h i s  c r o s s  was i d e n t i c a l  
t o  th e  mean o f  L 65-69 in  t h e  f i r s t  c r o s s .
S in c e  b o th  th e  p a r e n t s  and th e  p ro g en y  w ere  grown and c l a s s i f i e d  
a t  t h e  same tim e  b y  th e  same p ro c e d u re s ,  t h i s  c r o s s  sh o u ld  p ro v id e  
r e l i a b l e  in fo rm a t io n  c o n c e rn in g  th e  g e n e t i c  b e h a v io r  o f  r e s i s t a n c e  
to  lo d g in g  f o r  a  c r o s s  be tw een  m o d e ra te ly  lo d g in g  r e s i s t a n t  and 
s u s c e p t ib l e  p a r e n t s .
The v a r i a t i o n  among p h e n o ty p ic  c l a s s e s  was c o n tin u o u s  a s  th e  
ra n g e  i n  % lo d g in g  o f  th e  92 e x p e r im e n ta l  c lo n e s  was from  5 t o  100%.
As f o r  th e  3 p re v io u s  c r o s s e s ,  t h e  fre q u e n c y  d i s t r i b u t i o n  d id  n o t 
re se m b le  a  norm al c u rv e . The c l a s s  c e n t e r  w hich  c o n ta in e d  t h e  m ost 
c lo n e s  was 50% w ith  16 c lo n e s ,  o r  17% o f  th e  p ro g e n y . The p ro g en y  
mean was in te r m e d ia te  t o  t h e  p a r e n ts  and was e s s e n t i a l l y  th e  same 
a s  t h e  a r i t h m e t i c  a v e ra g e  o f  th e  2 p a r e n t a l  m eans. In  a d d i t i o n ,  49 
c lo n e s ,  o r  53% o f  th e  p ro g e n y , w ere below  t h e  a r i t h m e t i c  a v e ra g e  o f  
th e  2 p a r e n ta l  m eans, w hereas 43 c lo n e s ,  o r  47% o f  th e  p ro g e n y , w ere 
a b o v e .
Tw enty-tw o p e rc e n t  o f  th e  p ro g en y  was o u ts id e  t h e  p a r e n t a l  ra n g e  
in  % lo d g in g . Of t h e s e ,  8 c lo n e s  w ere below  th e  ra n g e  o f  CP 6 5 -3 5 7 ,
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w hereas 12 c lo n e s  w ere  above t h e  ra n g e  o f  L 6 5 -6 9 . An a n a ly s i s  o f  
v a r ia n c e  was c a l c u l a t e d  among th e  92 e x p e r im e n ta l c lo n e s  and th e  
p a r e n ta l  c lo n e s ,  u s in g  th e  2 y e a r s  a s  r e p l i c a t i o n s .  The F v a lu e s  
f o r  b o th  th e  c lo n e s  and y e a r s  s o u rc e s  o f  v a r i a t i o n  w ere h ig h ly  
s i g n i f i c a n t  i n d i c a t i n g  t h a t  g e n e t i c  d i f f e r e n c e s  o c c u r re d  among th e  
e x p e r im e n ta l and p a r e n t a l  c lo n e s  and th e  s t r o n g  in f lu e n c e  t h a t  
en v iro n m en t h a s  on  th e  e x p re s s io n  o f  e r e c tn e s s .  In  a d d i t i o n ,  a s  f u r t h e r  
in d i c a t io n  o f  th e  in f lu e n c e  t h a t  env ironm en t h a s  on % lo d g in g , t h e r e  
was a  h ig h  c o e f f i c i e n t  o f  v a r i a t i o n  o f  49%, b a se d  on th e  g e n e r a l iz e d  
e x p e r im e n ta l  e r r o r .
However, a p p l i c a t i o n  o f  th e  H o n e s tly  S ig n i f i c a n t  D if f e r e n c e  t e s t  
showed t h a t  no e x p e r im e n ta l  c lo n e s  w ere e i t h e r  s i g n i f i c a n t l y  low er 
th a n  th e  mean o f  CP 65 -357  o r  s i g n i f i c a n t l y  h ig h e r  th a n  th e  mean o f  
L 6 5 -6 9 . T h ere  w ere  21 c lo n e s  n u m e r ic a l ly  low er i n  p e r c e n t  lo d g in g  
th a n  th e  mean o f  CP 6 5 -3 5 7 , a lth o u g h  none w ere s i g n i f i c a n t l y  lo w e r; 
w hereas t h e r e  w ere 32 c lo n e s  n u m e r ic a l ly  h ig h e r  th a n  th e  mean o f  
L 6 5 -6 9 , a lth o u g h  none w ere  s i g n i f i c a n t l y  h ig h e r .
D e sp ite  th e  la c k  o f  s t a t i s t i c a l  e v id en c e  f o r  t r a n s g r e s s iv e  
s e g r e g a t io n ,  th e  8 c lo n e s  w ith  no m ore th a n  10% lo d g in g  w ere p ro b a b ly  
s u p e r io r  i n  e r e c tn e s s  t o  CP 65-357 s in c e  none o f  t h e  r e p l i c a t i o n s  o f  
CP 65-357 had  l e s s  th a n  15% lo d g in g . However, n o t  u n l ik e  th e  p re v io u s  
c r o s s ,  a l th o u g h  2 o f  th e  r e p l i c a t i o n s  o f  CP 6 5 -357  w ere a c c e p ta b le  
in  % lo d g in g , th e  re m a in in g  r e p l i c a t i o n s  t h a t  w ere n o t  would s u g g e s t  
t h a t  n o t  a l l  c lo n e s  w ith  10 to  25% lo d g in g  c o u ld  b e  c o n s id e re d  t o  
p o s s e s s  a c c e p ta b le  e r e c tn e s s .  F u r th e rm o re , th e  ra n g e  in  r e p l i c a t i o n s  
o f  L 65-69 s u g g e s ts  t h a t  th e  12 c lo n e s  w ith  90% o r  g r e a t e r  lo d g in g
would be  u n a c c e p ta b le .  T h is  c ro s s  h ad  th e  l e a s t  amount o f  c lo n e s  
e x h ib i t in g  20% o r  l e s s  lo d g in g  w ith  o n ly  16% o f  th e  p ro g en y  
c o n s id e re d  a c c e p ta b le .  I t  can b e  assum ed t h a t  s in c e  L 65-69 was 
common t o  t h i s  and th e  f i r s t  c r o s s ,  th e  e r e c t  CP 52-68  would be  o f  
more v a lu e  in  p ro v id in g  e r e c t  s e g r e g a te s  th a n  th e  m o d e ra te ly  e r e c t  
CP 65 -357  in  a  b re e d in g  program .
The r  v a lu e  o f  .4 2 ,  p re s e n te d  e a r l i e r  be tw een  c lo n e s  in  s e p a r a te  
y e a r s  i n d i c a t e s  t h a t  m o dera te  b u t  n o t  co m ple te  s u c c e s s  would be 
r e a l i z e d  f o r  s e l e c t i o n  o f  e r e c t  c lo n e s  based  upon 1 s e a s o n 's  r e s u l t s .  
H e r i t a b i l i t y ,  as e s t im a te d  by c o r r e l a t i o n  c o e f f i c i e n t s  betw een e r e c t ­
n e ss  c l a s s i f i c a t i o n  v a lu e s  o f  c lo n e s  in  in d iv id u a l  y e a r s  and th e  
mean e r e c tn e s s  c l a s s i f i c a t i o n  v a lu e s  o f  b o th  y e a r s ,  was c a lc u la te d  
in  o r d e r  t o  p ro v id e  a  m ore a c c u r a te  e s t im a te  o f  h e r i t a b i l i t y ,  o r  th e  
p r o p o r t io n  o f  th e  t o t a l  v a r i a t i o n  t h a t  i s  g e n e t i c  i n  n a tu r e .  The 
r  v a lu e s  be tw een  th e  mean o f  b o th  y e a r s  and t h a t  o f  each  y e a r— th e  
p l a n t  c an e  c ro p  in  1973 and th e  f i r s t  s tu b b le  c ro p  in  1974—w ere 
.86  and  .8 2 ,  r e s p e c t i v e l y .  T hese r  v a lu e s  w ere s i m i l a r  to  th o s e  o f  
th e  o th e r  c r o s s e s ,  p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  and c o u ld  s e rv e  t o  
in d i c a t e  t h a t  m ost c lo n e s  e r e c t  i n  e i t h e r  y e a r  te n d e d  t o  be  so as an 
a v e ra g e  o f  b o th  y e a r s .  H ence, f o r  e i t h e r  o f  th e  2 y e a r s ,  th e  
r e l a t i v e l y  h ig h  h e r i t a b i l i t y  e s t im a te s  i n d i c a t e  t h a t  s e l e c t i o n  f o r  
lo d g in g  r e s i s t a n c e  among th e  e x p e r im e n ta l  c lo n e s  o f  t h i s  c ro s s  w ould 
b e  r e a s o n a b ly  e f f e c t i v e .
C om parison  o f  th e  freq u e n cy  o f  e r e c t  c lo n e s  o f  th e  e n t i r e  p ro g en y  
to  th e  fre q u e n c y  o f  e r e c t  c lo n e s  o f  a  s e l e c t e d  p ro g e n y , i s  a n o th e r  
m easure o f  th e  e f f e c t iv e n e s s  o f  s e l e c t i o n  f o r  e r e c tn e s s  b ased  on 1
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y e a r 's  r e s u l t s .  Of t h e  92 c lo n e s  in  th e  u n s e le c te d  p ro g en y , IS  c lo n e s ,  
o r  16%, had  no more th a n  20% lo d g ed  s t a l k s  a s  an  av e rag e  o f  b o th  y e a r s .  
I f  s e l e c t i o n  had b een  p r a c t i c e d  among th e  c lo n e s  o f  th e  p la n t  can e  
c ro p  i n  1973 f o r  a l l  c lo n e s  w ith  20% o r  l e s s  lo d g in g , 44 c lo n e s  would ' 
have  b e en  ch o sen . Of t h e s e  44 c lo n e s ,  15 w ere a l s o  a c c e p ta b le  a s  an 
a v e ra g e  o f  b o th  y e a r s .  T h e re fo re ,  34% o f  th e  p ro g en y  s e l e c t e d  i n  1973 
would h a v e  b een  a c c e p ta b le  as  an a v e ra g e  o f  b o th  y e a r s .  T h is  r e p r e s e n ts  
a n e t  g a in  o f  18% f o r  th e  s e l e c t e d  p ro g en y  o v e r  t h e  u n s e le c te d  p ro g en y .
As f o r  th e  p re v io u s  c r o s s ,  th e  g a in  i n  t h i s  c ro s s  was somewhat 
h ig h e r  th a n  f o r  th e  f i r s t  2 c r o s s e s .  H ow ever, a g a in  th e  g a in  was 
m inim al and  would h av e  b een  o f  l i t t l e  v a lu e  i n  s e c u r in g  t r u l y  r e s i s t a n t  
c lo n e s .  The sm all g a in  from  s e l e c t i o n  o f  e r e c t  c lo n e s  in  1973 i s  
a p p a r e n t ly  a  fu n c t io n  o f  th e  many s u s c e p t ib l e  c lo n e s  t h a t  e scap ed  
lo d g in g  i n  t h a t  y e a r .  T h ere  w ere  40 c o m p le te ly  e r e c t  c lo n e s  i n  1973.
I t  i s  t h e r e f o r e  p ro b a b le  t h a t  n o t  a l l  o f  t h e  44 c lo n e s  a c c e p ta b le  in  
1973 w ere  in d eed  r e s i s t a n t  t o  lo d g in g .
A much l a r g e r  g a in  would h av e  b een  r e a l i z e d  i f  s e l e c t i o n  had  been  
p r a c t i c e d  in  th e  f i r s t  s tu b b le  c ro p  in  1974. In  1974 o n ly  10 c lo n e s  
had no m ore th a n  20% lo d g in g  a s  a  r e s u l t  o f  th e  h u r r ic a n e .  N ine o f  
th e  10 c lo n e s ,  o r  90% o f  th e  p ro g en y  s e l e c t e d  i n  1974, would h ave  
had 20% o r  l e s s  lo d g ed  s t a l k s  as  an  a v e ra g e  o f  b o th  y e a r s .  T h is  
r e p r e s e n t s  a  g a in  o f  74% f o r  th e  s e l e c te d  o v e r  t h e  u n s e le c te d  p ro g en y . 
S in ce  90% o f  th e  c lo n e s  e r e c t  in  1974 w ere e r e c t  a s  an  a v e rag e  o f  
b o th  y e a r s ,  i t  i s  e v id e n t  t h a t  c lo n e s  t h a t  rem ain  e r e c t  a f t e r  s e v e re  
lo d g in g  h a s  o c c u r re d  c o u ld  b e  e f f e c t i v e l y  s e l e c t e d  in  s m a l l ,  u n r e p l i ­
c a te d  c lo n a l  p l o t s .
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In  c o n t r a s t ,  40 c lo n e s  had  50% o r  g r e a t e r  lo d g in g  in  1973. 
T h i r ty - s e v e n  c lo n e s ,  o r  93%, w ere among th e  57 c lo n e s  w ith  a t  l e a s t  
50% lo d g in g  as  an  a v e ra g e  o f  b o th  y e a r s .  In  a d d i t i o n ,  o f  t h e  57 
c lo n e s  w ith  a t  l e a s t  50% lo d g in g  a s  an  a v e ra g e  o f  b o th  y e a r s ,  a l l  
w ere from  among th e  74 c lo n e s  w ith  a t  l e a s t  50% lo d g ed  s t a l k s  in  1974. 
H ence, 77% o f  th e  c lo n e s  c o n s id e re d  v e ry  s u s c e p t ib l e  in  1974 w ere 
a l s o  s u s c e p t ib le  a s  a n  a v e rag e  o f  b o th  y e a r s .
I t  i s  f e l t ,  a s  p o in te d  o u t e a r l i e r ,  t h a t  a  m ore a c c u r a te  e v a lu ­
a t i o n  o f  th e  in h e r i t a n c e  o f  lo d g in g  b e h a v io r  w ould r e s u l t  from  a 
c o l l e c t i v e  c o n s id e r a t io n  o f  th e  1973 and 1974 d a t a .  However, th e  
o c c u r re n c e  o f  th e  h u r r ic a n e  i n  1974 p ro v id e s  an  o p p o r tu n i ty  to  
e v a lu a te  th e  g e n e t ic  b e h a v io r  o f  lo d g in g  r e s i s t a n c e  u n d e r ex trem e 
lo d g in g  c o n d i t io n s .  T h e re fo re , t h e  1974 d a ta  w ere  exam ined 
s e p a r a t e ly .
I t  can  be  se e n  i n  T a b le  19 t h a t  t h e r e  was n o t  a  d i s t i n c t  d i f f e r ­
en ce  be tw een  th e  p a r e n t s  a s  th e  p a r e n t a l  r e p l i c a t i o n s  o v e r la p p e d . 
However, CP 65-357 behaved  a s  m o d e ra te ly  s u s c e p t ib l e  and L 65-69  
behaved  a s  s u s c e p t ib le .  The r e p l i c a t i o n s  o f  CP 65-357  ra n g e d  i n  a  
c o n tin u o u s  manner from  30 to  70% lo d g in g , w ith  a  mean o f  51.7% , 
w hereas L 65 -6 9 , w ith  a  mean o f  71.7% , had 1 r e p l i c a t i o n  each  in  
th e  20 and  30% c l a s s e s  and 2 r e p l i c a t i o n s  each  i n  t h e  90 and  100% 
c l a s s e s .  A ccording  to  th e  H o n e s tly  S i g n i f i c a n t  D if f e re n c e  t e s t  th e  
p a r e n ts  w ere  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
The v a r i a t i o n  among th e  p h e n o ty p ic  c l a s s e s  was c o n tin u o u s . The 
ra n g e  among th e  92 s e g r e g a te s  was from  10 to  100% lo d g in g . A lthough  
th e  v a r i a t i o n  among e x p e r im e n ta l c lo n e s  was i n d i c a t i v e  o f  q u a n t i t a t i v e
t r a i t s ,  th e r e  w ere c e r t a in  f e a tu r e s  o f  th e  freq u en cy  d i s t r i b u t io n  
which w ere a ty p ic a l  o f  a  norm al d i s t r i b u t i o n .  S im ila r  t o  th e  f i r s t  
3 c ro s s e s ,  th e  freq u en cy  d i s t r i b u t i o n  was skewed tow ards lod g in g  
s u s c e p t i b i l i t y  w ith  lo d g in g  c la s s e s  90 and 100% c o n ta in in g  52% o f  
th e  p rogeny . The rem ain ing  c la s s e s  c o n ta in ed  a  somewhat un ifo rm  
d i s t r i b u t i o n  o f  ex p erim en ta l c lo n e s . The progeny mean was above b o th  
p a re n ta l  means and above th e  a r i th m e t ic  averag e  o f  th e  2 p a re n ta l  
means. Tw enty-seven c lo n e s  w ere below th e  a r i th m e t ic  p a re n ta l  
a v e ra g e , w hereas 65 c lo n es  w ere above.
Only 10 c lo n e s , o r  11% o f  th e  p rogeny , had no more th a n  20%
lodged s t a l k s ,  w hereas 68 c lo n e s , o r  74% o f  th e  p rogeny , had 60% o r
g r e a te r  lo d g in g . Again as f o r  th e  p re v io u s  c r o s s ,  i t  i s  s u r p r is in g  
to  n o te  t h a t  th e  p e rc e n ta g e  o f  a p p a re n tly  r e s i s t a n t  c lones f o r  t h i s  
c ro ss  in v o lv in g  m o d era te ly  s u s c e p t ib le  and s u s c e p t ib le  p a re n ts  was 
e s s e n t i a l l y  th e  same as t h a t  f o r  th e  c ro s s  in  which CP 52-68 was a  
p a re n t .  However, th e  1 r e p l i c a t i o n  o f  th e  s u s c e p t ib le  v a r ie ty  
L 65-69 t h a t  had 20% lodged  s t a l k s  su g g es ts  th a t  o n ly  th e  c lo n es  
w ith  10% lodged s t a l k s  would have  been c o n s id e re d  t o  be a c c e p ta b le  
in  e r e c tn e s s .
In  a d d i t io n ,  o f  th e  44 c lo n es  w ith  20% o r  le s s  lodg ing  in  1973,
o n ly  9 c lo n e s ,  o r  20%, had no more th a n  20% lo d g in g  in  1974. On th e
o th e r  h an d , o f  th e  40 c lo n es  w ith  a t  l e a s t  50% lo d g in g  in  1973, a l l  
b u t 2 , o r  95%, were among th e  ex p e rim en ta l c lo n es  e x h ib i t in g  50% o r  
g r e a te r  lo d g in g  in  1974.
I t  can be concluded t h a t ,  f o r  t h i s  as f o r  th e  o th e r  c ro s s e s ,  
s e le c t io n  under norm al lo d g in g  c o n d it io n s  o f  c lo n es  in  s m a ll, u n r e p l i -
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c a te d  c lo n a l p lo t s  would n o t be e f f e c t iv e  in  id e n t i f y in g  th o s e  c lo n es  
t h a t  would rem ain e r e c t  a f t e r  sev e re  lod g in g  has o c c u rre d . However, 
i t  ap p ea rs  th e  c lo n es  s u s c e p t ib le  u n d e r normal c o n d itio n s  would a lso  
be s u s c e p t ib le  a f t e r  s e v e re  lo d g in g  has o c c u rre d .
F o r t h i s  c ro s s  a l s o ,  i t  was f e l t  t h a t  th e  1975 d a ta  sh o u ld  be 
e v a lu a te d  s e p a r a te ly  b ecause  o f  th e  l i g h t  lo d g in g  c o n d it io n s  in  th a t  
y e a r .  Again th e  b e h a v io r  o f  th e  p a r e n ta l  v a r i e t i e s  d id  n o t p rov ide  
an ad eq u a te  d i s t i n c t i o n  betw een th e  2 n o r was i t  r e l a t e d  to  t h e i r  
b e h a v io r  in  th e  2 p re v io u s  y e a rs .
T ab le  21 c o n ta in s  th e  freq u en cy  d i s t r i b u t io n s  f o r  e re c tn e s s  
b ased  on th e  % lo d g in g  system  o f  c l a s s i f i c a t i o n  f o r  th e  p a r e n ts ,
CP 65-357 and L 6 5 -6 9 , and th e  ex p erim en ta l c lo n es  in  th e  1975 
second s tu b b le  c ro p .
T able  21. Frequency d i s t r ib u t io n s  in  % lod g in g  c la s s e s  f o r  th e  
p a r e n ts ,  CP 65-357 and L 6 5 -6 9 , and th e  ex p e rim en ta l 
c lo n es  in  th e  1975 second s tu b b le  c ro p .
P o p u la tio n 0
No. o f  c lo n es  and p e rc e n t o f  p rogeny in  
each  o f  th e  fo llo w in g  % lo d g in g  c la s s e s
T o ta l Mean10 20 30 40 50 60 70 80 90 100
CP 65-357 3 1 2 6 8 .3
L 65-69 2 1 1 1 1 6 18.3
Progeny(no0 17 14 9 14 10 6 6 8 5 3 0 92 32.9
P rogeny( % ) 18 15 10 15 11 7 7 9 5 3 0
N ote in  T ab le  21 th a t  th e  d if f e r e n c e  betw een th e  2 p a r e n ta l  means 
in  1975 was in a d eq u a te  s in c e  i t  d id  n o t p ro v id e  enough d i s t i n c t i o n  to  
in d ic a te  t h e i r  known opposing  lodg ing  h a b i t s .  In  1975 th e  mean o f
L 65-69 was 18.3%, w hereas th e  means f o r  L 65-69 in  1973 and 1974 were 
66 .7  and 71.7%, r e s p e c t iv e ly .
S im ila r  t o  th e  f i r s t  c ro s s  in v o lv in g  L 6 5 -6 9 , th e  n o rm a lly  
s u s c e p t ib le  v a r i e t y  behaved  a s  r e s i s t a n t  in  1975 and  i t  i s  t h e r e f o r e  
l i k e l y  t h a t  th e  m ild  lo d g in g  c o n d i t io n s  w ere n o t  s u i t a b l e  f o r  a  
g e n e t i c  s tu d y  o f  th e  b e h a v io r  o f  lo d g in g .
A s s o c ia t io n  Between % Lodging and O ther 
E co n o m ica lly  Im p o rta n t C h a ra c te rs
A s s o c ia t io n s ,  as shown by c o r r e l a t i o n  c o e f f i c i e n t s ,  be tw een  % 
lo d g in g  and o th e r  im p o r ta n t econom ic c h a r a c te r s  w ere d e te rm in e d . 
T a b le  22 c o n ta in s  th e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  c ro s s e s  1 th ro u g h  
4 betw een  % lo d g in g  in  1973 and th e  m ost r e l i a b l e  av e rag es  o f  th e  
o th e r  e co n o m ica lly  im p o r ta n t c h a r a c t e r s .  A lso c o n ta in e d  in  T a b le  22 
a r e  th e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  c ro s s e s  5 th ro u g h  8 betw een  th e  
a v e rag e  % lo d g in g  o f  1973, 1974, and 1975 and th e  a v e rag e s  o f  th e  
o th e r  e co n o m ic a lly  im p o r ta n t c h a r a c t e r s .  S in c e  m easurem ents w ere 
n o t  re c o rd e d  i n  a l l  h a r v e s ts  f o r  th e  o th e r  c h a r a c t e r s ,  th e  means f o r  
some a r e  b a se d  on few er th a n  3 h a r v e s t s .
For th e  c r o s s e s  1 th ro u g h  4 ,  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  
% lo d g in g  in  1973 and mean s t a l k  le n g th  o f  th e  2 h a r v e s ts  in  1972 
ra n g e d  from  .2 6  to  .5 1 ,  w hereas f o r  c ro s s e s  5 th ro u g h  8 , th e  
c o r r e l a t i o n  c o e f f i c i e n t s  betw een  % lo d g in g  a s  an av e rag e  o f  1973, 
1974, and 1975 and  mean s t a l k  le n g th  in  1973 ra n g e d  from  .2 4  t o  .3 2 . 
A ll o f  th e  r  v a lu e s  w ere p o s i t i v e ,  3 w ere s i g n i f i c a n t ,  and 5 w ere 
h ig h ly  s i g n i f i c a n t .  The r  v a lu e s  in d ic a te d  a  m o d e ra te ly  low d eg ree  
o f  a s s o c ia t i o n .  T h is  means th e r e  was a  m o d e ra te ly  low te n d en c y  f o r  
t a l l e r  c lo n e s  to  lo d g e  more th a n  s h o r t e r  c lo n e s .
T h is  a s s o c ia t io n  can be shown more c l e a r ly  by com paring th e  mean 
s ta lk  le n g th  o f  th e  c lo n es  to  t h e i r  % lo d g in g . P re se n ted  in  T ab le  23 
a re  % lo d g in g  means f o r  each  o f  3 mean s t a l k  le n g th  c la s s e s —4.S  - 
S .9 f t ,  6 .0  - 7 .4  f t ,  and 7 .5  - 8 .9  f t —f o r  th e  742 ex p erim en ta l 
c lones from a l l  8 c ro s s e s .  A lso in c lu d ed  in  T ab le  23 a re  th e  number 
o f  c lo n es  used  to  c a lc u la te  th e  lodg ing  means f o r  each c la s s .  T here 
were 9 c lo n es  9 f e e t  o r  g r e a te r  in  mean le n g th  in c lu d e d  in  th e  t h i r d  
c la s s .  Note in  Table 23 th e  t r e n d  f o r  mean % lodg ing  to  in c re a s e  as 
mean s t a l k  le n g th  in c re a s e s .  For exam ple, th e  177 c lo n es  ran g in g  in  
mean le n g th  from 4 .5  to  5 .9  f t  e x h ib ite d  a  mean % lo d g in g  o f  24.4%, 
which would be c o n sid e red  an a c c e p ta b le  p e rc en ta g e  o f  lodged s t a l k s .  
The 441 c lo n es  ran g in g  from 6 .0  to  7 .4  f t  had a  mean % lo d g in g  o f  
36.8% and th e  124 c lo n es  ra n g in g  from 7 .5  to  8 .9  f t  had a  mean % 
lodg ing  o f  52.4%. The means f o r  th e  2 l a t t e r  c la s s e s  a re  r e p r e s e n t ­
a t iv e  o f  s l i g h t l y  s u s c e p t ib le  and s u s c e p t ib le  b e h a v io r , r e s p e c t iv e ly .  
The mean % lod g in g  o f  th o se  c lo n es  e x h ib i t in g  9 f t  o r  g r e a te r  mean 
s ta lk  le n g th  was e s s e n t i a l l y  th e  same as th e  mean % lo d g in g  o f  th e  
124 c lo n es  in  th e  t h i r d  mean s t a l k  le n g th  c l a s s .  A c tu a lly , th e  
tendency  f o r  th e  s h o r te r  c lo n es  to  lodge le s s  th a n  th e  t a l l e r  ones 
was much s tro n g e r  th an  su g g es te d  by th e  m o d era te ly  low c o r r e la t io n  
c o e f f i c i e n t s .  I t  i s  obv ious from th e  d a ta  in  T able 23 th a t  s e le c t io n  
fo r  maximum h e ig h t in  su g arcan e  shou ld  be accom panied by s e le c t io n  
f o r  r e s i s t a n c e  to  lo d g in g .
T h is  a s s o c ia t io n  betw een mean s t a l k  le n g th  and % lo d g in g  cou ld  
cause d i f f i c u l t y ,  e s p e c ia l ly  i f  m ajor em phasis i s  p u t on th e  s e le c t io n  
o f  v e ry  t a l l  c lones in  th e  e a r ly  t e s t  s ta g e s .  However, s im u ltan eo u s
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s e le c t io n  f o r  bo th  % lo d g in g  and mean s t a l k  le n g th  should  overcome 
th e  d i f f i c u l t y .
T ab le  22. C o r re la t io n  c o e f f ic ie n t s  betw een % lo d g in g  and s e v e ra l
econom ica lly  im p o rtan t c h a ra c te r s  m easured f o r  th e  c lo n a l 
p lo ts  o f  th e  8 b ip a r e n ta l  c ro s se s .
C h a rac te rs  c o r r e la te d C o r re la t io n c o e f f ic ie n t s f o r  c ro s s  number
w ith  % lod g in g 1 2 3 4 5 6 7 8
S ta lk  le n g th .26* .37** .31** .51** .24* .31** .24* .32**
S ta lk  d iam e te r .01 .05 .07 - .0 1  - .17 .14 .15 .13
S ta lk  w eight .07 .15 .22* .24* .11 .35** .33** .31**
E stim ated  f i b e r  
p e rc e n t in  cane .07 .12 .07 .19 .02 .11 .08  - .0 8
Brix .03 .19 .05 - .1 4  - .19 .04 - .1 4  - .0 9
Sucrose .07 .17 .03 - .0 9  - .16 .05 - .1 2  - .1 0
S ta lk  b r i t t l e n e s s .13
* S ig n if ic a n t  a t  th e  5 p e rc e n t le v e l  o f  p r o b a b i l i ty  
* * S ig n if ic a n t a t  th e  1 p e rc e n t le v e l  o f  p r o b a b i l i ty
For c ro s se s  1 th ro u g h  4 , c o r r e la t io n  c o e f f ic ie n t s  betw een % 
lod g in g  in  1973 and th e  mean s t a l k  d iam e te r o f  th e  2 h a rv e s ts  in  1972 
ranged from - .0 1  to  .0 7 , w hereas f o r  c ro s se s  5 th ro u g h  8 , th e  
c o r r e la t io n  c o e f f i c i e n t s  f o r  % lo d g in g  as an averag e  o f  1973, 1974, 
and 1975 and th e  mean s t a l k  d iam e te r as an av erage  o f  1973 and 1975 
ranged from - .1 7  to  .1 5 . None o f  th e  r  v a lu es  w ere e i th e r  s ig n i f i c a n t  
o r  in d ic a te d  an im p o rtan t degree  o f  a s s o c ia t io n .  T h e re fo re , s e le c t io n  
o f  e r e c t  c lo n es  w ith  a c c e p ta b le  d ia m e te r  should  be p o s s ib le  w ith  no 
d i f f i c u l t y .
C o r re la t io n  c o e f f i c i e n t s  f o r  c ro s se s  1 th ro u g h  4 between % 
lodg ing  in  1973 and th e  mean s t a l k  w eigh t o f  1972 and 1973 ranged
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from  .0 7  to  .2 4 ,  w hereas f o r  c r o s s e s  5 th ro u g h  8 , th e  c o r r e l a t i o n  
c o e f f i c i e n t s  be tw een  % lo d g in g  a s  an  av erag e  o f  1973, 1974, and 
1975 and mean s t a l k  w eigh t a s  an a v e ra g e  o f  1973 and 1974 ran g ed  
from  .11  to  .3 5 . A lthough  3 o f  th e  r  v a lu e s  w ere n o t  s i g n i f i c a n t ,
5 r  v a lu e s  w ere s i g n i f i c a n t  w ith  3 o f  them h ig h ly  s i g n i f i c a n t .  Some 
o f  t h e s e  r  v a lu e s  su g g e s t t h a t  c lo n e s  w ith  h e a v ie r  s t a l k s  te n d  t o  
lo d g e  more th a n  l i g h t e r  c lo n e s .  I t  i s  i n t e r e s t i n g  t o  n o te  t h a t ,  
s in c e  th e  2 com ponents o f  s t a l k  w e ig h t aTe s t a l k  le n g th  and s t a l k  
d ia m e te r ,  th e  la c k  o f  a s s o c ia t i o n  betw een  s t a l k  d ia m e te r  and % 
lo d g in g  s u g g e s ts  t h a t  th e  p o s i t i v e  w eight-%  lo d g in g  a s s o c ia t i o n  i s  
due f o r  th e  m ost p a r t  t o  th e  p o s i t i v e  length-%  lo d g in g  a s s o c ia t i o n .  
T h is  s u g g e s ts  t h a t  no c o n s id e r a t io n  need  be g iv e n  t o  s t a l k  w e ig h t 
in  c o n ju n c t io n  w ith  s e l e c t i o n  f o r  e r e c tn e s s .  A t te n t io n  sh o u ld  be 
d i r e c t e d  in s te a d  t o  s t a l k  le n g th .
T a b le  23 . Mean % lo d g in g  f o r  each  o f  t h r e e  mean s t a l k  le n g th
c la s s e s  f o r  th e  e x p e r im e n ta l  c lo n e s  o f  th e  8 c r o s s e s .
Mean s t a l k  le n g th  c l a s s e s (F t)
4 .5  -  5 .9 6 .0  - 7 .4 7 .5  -  8 .9 l
P o p u la t io n
Mean 
% lo d g in g  No.
Mean 
% lo d g in g No.
Mean 
% lo d g in g  No.
E x p e rim en ta l
c lo n e s  o f  a l l  
8 b i p a r e n t a l  
c r o s s e s
24.4% 177 36.8% 441 52.4% 124
AT h ere  w ere 9 c lo n e s  w ith  9 f e e t  o r  g r e a te r  mean s t a l k  le n g th  in c lu d e d  
in  t h e  t h i r d  mean s t a l k  le n g th  c l a s s .
C o r r e la t io n  c o e f f i c i e n t s  f o r  c ro s s e s  1 th ro u g h  4 betw een % 
lo d g in g  in  1973 and  th e  mean e s t im a te d  f i b e r  p e r c e n t  in  cane o f  1972 
and 1973 ran g ed  from  .07  to  .1 9 ,  w hereas th e  c o r r e l a t i o n  c o e f f i c i e n t s
f o r  c ro s se s  5 th rough  8 betw een % lo d g in g  as an average  o f  1973,
1974, and 1975 and th e  mean e s tim a te d  f i b e r  p e rc e n t in  cane as an 
average o f  1973 and 1974 ranged  from - .0 8  to  .1 1 . No im p o rtan t 
degree  o f  a s s o c ia t io n  was im p lied  by th e  r  v a lu e s . T h is i s  f u r th e r  
ev idence  to  d isp ro v e  th e  once w id e ly  su p p o rte d  th e o ry  th a t  c lo n es  
rem ained e r e c t  because  o f  h ig h  f i b e r .  The d a ta  in d ic a te  th a t  th e re  
would be l i t t l e  d i f f i c u l t y  in  in c o rp o ra t in g  a c c e p ta b le  f ib e r  p e rc e n t 
in to  e r e c t  c lo n e s .
For c ro s s e s  1 th rough  4 , c o r r e la t io n  c o e f f i c i e n t s  between % 
lodging  in  1973 and th e  av erage  o f  1972 and 1973 f o r  b r ix  and su c ro se  
ranged from - .1 4  to  .19 and - .0 9  to  .1 7 , r e s p e c t iv e ly ,  whereas f o r  
c ro sse s  5 th ro u g h  8 th e  r  v a lu e s  betw een % lo d g in g  as  an average o f  
1973, 1974, and 1975 and th e  averag e  o f  1973 and 1974 f o r  b r ix  and 
su cro se  ranged  from - .1 9  to  .04 and - .1 6  to  .0 5 , r e s p e c t iv e ly .  A gain , 
none o f  th e  r  v a lu e s  were e i t h e r  s ig n i f i c a n t  o r  im p lied  an im p o rtan t 
degree o f  a s s o c ia t io n .  T h e re fo re , th e  developm ent o f  h igh  su c ro se , 
e r e c t  c lo n es  w i l l  n o t be co m p lica ted  by  any a s s o c ia t io n  between th e s e  
t r a i t s .
To in d ic a te  th e  a s s o c ia t io n  betw een s t a l k  e r e c tn e s s  and s t a l k  
b r i t t l e n e s s ,  a c o r r e la t io n  c o e f f i c i e n t  o f  .13  was o b ta in e d  betw een 
s ta lk  e r e c tn e s s  based  on th e  co n v en tio n a l system  o f  c l a s s i f i c a t i o n  
and s t a l k  b r i t t l e n e s s  o f  th e  c lo n es  o f  th e  fo u r th  c r o s s ,  CP 57-614 x 
L 60-25 , in  1972. A lthough th e  r  v a lu e  was p o s i t i v e ,  i t  was n o t 
s ig n i f i c a n t  and , c o n se q u e n tly , d id  n o t in d ic a te  any deg ree  o f  a s s o c ia ­
t io n ,  However, s in c e  s t a l k  b r i t t l e n e s s  i s  an in t e g r a l  p a r t  o f  
h a r v e s t a b i l i t y ,  i t  i s  f e l t  t h a t  th e  a s s o c ia t io n  betw een s ta lk
b r i t t l e n e s s  and e r e c tn e s s  as  w e ll as  o th e r  c h a r a c te r s  sh o u ld  be 
s tu d ie d  f u r t h e r  on a  w ide g e n e t ic  b a s i s .
SUMMARY
R e s u lts  o f  a  com parison  o f  th e  c o n v e n tio n a l and th e  newly d e v ise d  
% lo d g in g  system s f o r  c l a s s i f i c a t i o n  o f  s m a ll ,  u n r e p l ic a te d  c lo n a l  
p lo t s  f o r  s t a l k  e r e c tn e s s  d em o n stra ted  t h a t  th e  % lo d g in g  sy stem  was 
s u p e r io r  in  s e v e ra l  r e s p e c t s .
The % lo d g in g  sy stem  d i f f e r e n t i a t e d  a d e q u a te ly  betw een v a r i e t i e s  
w hich w ere known to  have  opposing  lo d g in g  h a b i t s .  Most o f  th e  
d i f f e r e n t i a t i o n  p ro v id e d  by  th e  new m ethod was be tw een  d eg rees  o f  
e r e c tn e s s  which a r e  r e l a t e d  to  an im p o r ta n t e x te n t  w ith  h a r v e s t a b i l i t y  
i n s o f a r  a s  lo d g in g  i s  co n cern ed . T h a t th e  new sy stem  reco g n ized  
d i f f e r e n c e s  betw een c lo n a l  p lo t s  in  t h e  p e rc e n ta g e s  o f  s e v e re ly  
lodged  s t a l k s  was a  m ost im p o rtan t im provem ent.
The d a ta  su g g e s t t h a t  th e  mean % lo d g in g  o f  t h e  p ro g e n ie s  o f  
c ro s s e s  was a  fu n c tio n  o f  th e  av erag e  % lo d g in g  o f  th e  2 p a r e n ts .  In  
g e n e r a l ,  th e  p a re n ts  w ith  th e  lo w est lo d g in g  means ten d ed  to  p roduce  
th e  h ig h e s t  f req u e n cy  o f  e r e c t  s e g r e g a te s .  However, i t  i s  a ls o  e v id e n t 
t h a t  a  s u r p r i s in g  number o f  s e g re g a te s  a c c e p ta b le  in  e r e c tn e s s  o c cu rred  
among th e  p ro g e n ie s  o f  c ro s s e s  in v o lv in g  s u s c e p t ib le  o r  m o d era te ly
s u s c e p t ib le  p a r e n ts .
I n h e r i ta n c e  o f  r e s i s t a n c e  to  lo d g in g  was q u a n t i t a t i v e  in  n a tu r e ,  
as ev id en ced  by th e  b ro ad  ran g e  among th e  p a r e n ta l  r e p l i c a t i o n s  a s  
w e ll as  f o r  th e  f a c t  t h a t  th e  e x p e r im e n ta l c lo n es  o c cu rred  in  a  
la r g e  number o f  c o n tin u o u s ly  v a ry in g  p h e n o ty p ic  c l a s s e s .  However, 
t h e r e  w ere c e r t a i n  f e a tu r e s  o f  th e  freq u e n cy  d i s t r i b u t i o n s  which 
w ere a ty p ic a l  o f  a  q u a n t i t a t i v e  t r a i t .  Forem ost among th e s e  f e a tu r e s  
was a  m arked ten d en cy  f o r  th e  freq u en cy  d i s t r i b u t i o n s  n o t to  f i t  a
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norm al c u rv e .
I t  was f e l t  t h a t  b ecau se  th e  d a ta  f o r  th e  Group I c ro s s e s  w ere 
based  on o n ly  1 y e a r ,  th e  d a ta  f o r  th e  Group I I  c ro s s e s  b a se d  on an 
av e rag e  o f  2 y e a r s  were c o n s id e re d  more r e l i a b l e .
For 3 o f  th e  4 Group I I  c ro s s e s  th e  p ro g en y  mean was in te rm e d ia te  
t o  th e  p a r e n ta l  means and e s s e n t i a l l y  th e  same as  th e  a r i th m e t ic  
av erag e  o f  th e  2 p a r e n ta l  m eans, w hereas f o r  1 c ro s s  th e  p rogeny  
mean was s l i g h t l y  above th e  p a r e n ta l  means and th e  a r i th m e t ic  av erag e  
o f  th e  2 p a r e n ta l  means. As an av erag e  o f  a l l  c ro s se s  f o r  b o th  y e a r s ,  
45% o f  th e  e x p e r im e n ta l c lo n e s  o c c u rre d  below  th e  a r i th m e t ic  average  
o f  th e  2 p a r e n ta l  means w hereas 55% o c c u rre d  above.
D e sp ite  th e  la c k  o f  s t a t i s t i c a l  e v id en c e  f o r  t r a n s g r e s s iv e  
s e g r e g a t io n ,  i t  was e v id e n t t h a t  th e r e  w ere some c lo n e s  among th e  
p ro g e n ie s  t h a t  w ere eq u al t o  o r  low er th a n  th e  most e r e c t  p a re n t  
in  % lo d g in g . However, as  an  av erag e  o f  th e  4 Group I I  c ro s s e s  f o r  
b o th  y e a r s ,  t h e r e  were o v e r  tw ic e  as many s e g re g a te s  above th e  ran g e  
o f  th e  more s u s c e p t ib le  p a r e n t  th a n  below th e  ran g e  o f  t h e  more e r e c t  
p a r e n t .
For th e  Group I I  c r o s s e s ,  e s t im a te s  o f  h e r i t a b i l i t y ,  as d e te rm in ed  
by c o r r e l a t i o n  c o e f f i c i e n t s  betw een % lo d g in g  o f  c lo n es  in  in d iv id u a l  
y e a rs  and mean % lo d g in g  o f  th e  c lo n e s  as  an av erage  o f  b o th  y e a r s ,  
d em o n stra ted  t h a t  th e  p ro p o r t io n  o f  th e  t o t a l  v a r i a t i o n  t h a t  i s  g e n e t ic  
in  n a tu re  was m o d e ra te ly  h ig h .  The av erag e  r  v a lu e  o f  a l l  Group I I  
c ro s s e s  betw een  % lo d g in g  in  e i t h e r  y e a r  and th e  mean % lo d g in g  o f  
b o th  y e a rs  was a  p o s i t i v e ,  h ig h ly  s i g n i f i c a n t  .8 4 . C o n seq u en tly , i t  
can  be co n c lu d ed  th a t  s e l e c t i o n  f o r  e r e c t  c lo n e s  from s m a l l ,
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u n r e p l ic a te d  c lo n a l  p lo t s  would be e f f e c t iv e  based  on 1 y e a r 's  
r e s u l t s .
The d a ta  su g g e s t t h a t  s e l e c t i o n  u n d er norm al lo d g in g  c o n d itio n s  
would n o t be e f f e c t iv e  i n  id e n t i f y in g  th o s e  c lo n e s  t h a t  would rem ain 
e r e c t  a f t e r  s e v e re  lo d g in g  h a s  o c c u rre d . As an av erage  o f  th e  
p ro g e n ie s  o f  th e  4 Group I I  c r o s s e s ,  o n ly  20% o f  th e  c lo n e s  e r e c t  
in  a  norm al lo d g in g  y e a r  w ere e r e c t  th e  fo llo w in g  y e a r  in  which a 
h u r r ic a n e  o c c u r re d . However, 95% o f  th e  u n a c c e p ta b le  c lo n e s  in  th e  
norm al lo d g in g  y e a r  w ere c o n s id e re d  u n a c c e p ta b le  th e  fo llo w in g  
h u r r ic a n e  y e a r .  I t  was f u r t h e r  co n c lu d ed , how ever, t h a t  c lo n es  
decumbent u n d e r  norm al lo d g in g  c o n d it io n s  would a lso  be decumbent 
a f t e r  s e v e re  lo d g in g  h a s  o c c u r re d , and c o u ld , t h e r e f o r e ,  be  e f f e c t i v e l y  
d is c a rd e d .
The d a ta  in d ic a te d  t h a t  t a l l ,  heavy s ta lk e d  c lo n es  te n d  to  lodge 
m ore th a n  c lo n e s  w ith  s h o r t e r ,  l i g h t e r  s t a l k s .  However, th e  la c k  o f  
a s s o c ia t i o n  betw een s t a l k  d ia m e te r  and e r e c tn e s s  su g g es ts  t h a t  th e  
p o s i t i v e  w e ig h t-e re c tn e s s  a s s o c ia t io n  i s  due t o  th e  p o s i t i v e  le n g th -  
e r e c tn e s s  a s s o c ia t i o n  s in c e  s t a l k  d ia m e te r  and le n g th  a re  th e  
com ponents o f  s t a l k  w e ig h t. The f a c t  t h a t  t h e  mean % lo d g in g  o f  
e x p e rim en ta l c lo n e s  w ith  mean s t a l k  le n g th  o f  7 .5  f t  o r  g r e a t e r  was 
15% h ig h e r  th a n  f o r  e x p e r im e n ta l c lo n es  w ith  mean s t a l k  le n g th  ran g in g  
from  6 .0  t o  7 .4  f t  i n d ic a te s  t h a t  s e l e c t io n  f o r  maximum s t a l k  le n g th  
i n  su g arcan e  sh o u ld  be accom panied by s e l e c t i o n  f o r  r e s i s t a n c e  to  
lo d g in g .
S ince  no o th e r  e co n o m ica lly  im p o rtan t c h a r a c te r  was u n d e s ira b ly  
a s s o c ia te d  w ith  s t a l k  e r e c tn e s s ,  i t  was co ncluded  t h a t  t h e r e  would
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be no d i f f i c u l t y  i n  s e l e c t in g  e r e c t  c lo n es  w hich have d e s i r a b le  s t a l k  
d ia m e te r , s t a l k  le n g th ,  s t a l k  w e ig h t, b r i x ,  s u c ro s e , o r  la c k  o f  
b r i t t l e n e s s ,  p ro v id e d  a t t e n t i o n  i s  g iv en  s im u lta n e o u s ly  to  s t a l k  
le n g th  and e r e c tn e s s .
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